BEBRAL

H50TEEHDOERLORNCONT

20104 H 1 HZLL>TNEC = L7 b u =7 AFERESHE KOS R I RT 7 /ay
NEPEL, Bt ToOFEEN YIRS TEY $9, W E LT, KEEHIZIZIEM
L TORLENFESTEBY £33, YrhoErlE LTAEITTo T, ZHMORE L < BHEW
HLEFET,

IR AT L7 ha=7 A ;r—-L_X— (http://www. renesas. com)

201044 H 1 H
NP AT LY b= AR SH

[317] vV 2= L7 ha=7 2t (http://www. renesas. com)

[u&H4e] http://japan. renesas. com/inquiry

LENESAS



10.

11.

12.

L

it 2.

AEBHITHEN TV ANEIIAGEFRITREO LD THY . PERLKERTLHZLNH Y F4, Yl
DTWEABIOIHHICHZD £ LCIE, FalCUEEER O CRIOERZ ZHBW-TZ&E 5L LBz,
VAR =R —VUR P2l L CTAB SN BRICEICTEREL EZ S,
A BHT Z0E S 7= Y1 35 L OIS S oo IS B U2k L 7= 88 =3 O RF 0 . EVEHEZ O D Fniy
MEMEOIRESICE L, Ythid, Uz oEfEzAaVEEA, ST, ABEHCRE ST Y EA g =20
FEFPHE, B1EHEZ OO M FEMEZ ML FFE T2 b0 TIEH Y THA,
WARLS A o, A, ERIE LAV TN,
AERHC TS NZEE, Y7 Py 2T BX OIS ICEET D EIEL, RS 0B a5 & T
T 5LOTT, BEHROHEIGBORFHIBWT, EEE, Y7 by =7 BLOZNGIZEET 2 EREFEHT
LA, BEREOBEICBO T T TLEE N, 2O HICER LBEEEIIE=FICEUE
FIZ L, YL, —UIZEOBETEAVERA,
EHIZBR LTk, AEBERONEE S E] T OMEHBEES 2 HWSF L, D0 DIETOED D & 2 A
LW MERTFEEZIT> T EE W, AEBHIEH SN TV 5 B8 3 X Ol 2 R BRI 2R DB %
B, EFMHOBNZOMEFHEO B THEHE LARNWTL EEW, £7-, MR XU &2 ERsk
OESFBIOHANC X 0 ELE - [/l - IR EZRIESN W ABRICHERT 2R TEEEA,
AEEHCFEHEH SN TV D IERIT, EEE2 T 7ZOBEEICERLZLOTTR, B8R0 L 2EET5
DOTEHY EHA, T, KEBHIEEH SN TV DIERORVICERT L2EENBEREICE LEAICBY
Th, Ythid, —GFOFEEL2AVEY A,
Wk, YRR O ME KRS TERKYE ) TE WK B O ek ICBELTRBY £4, £72.
BAWEAKYEL, DUTFIORTHRICHEAMEDN D Z ¢ 2 BEM L TEY £+0 T, Yo MEKEL 2
RISV, BEERIL, YHoCEBIC I 2 FRIORFEESED 2 Lle, THEKE] CaEsn-ARIcY
HEGEFEHT S22 ENTEERA, o, BEHEE, YHoXBIZI2FmoOAHE/H/D Z L2, BN
ENTOVRWHARICUHR L ZERAT S N TEEHA, BHOLEICLZEHMOEKFEEZED Z &L,
MR EARYE ] IO SNEAREZEERN SN TWARWARICY RS2 L2 Sk BREE X
FBEFICAECFRESICE L, YT, W2 oEEREZAVWEYA, BB, YHERGOTF—4 - — b, T
— 4« Ty 7 EOEECRHICAEKIED TR DA, B KERI TH D Z L AR LET,
FEYERHE . ar Ba—& OABEER, WIEHERS. FHHEERS. AVARRR. B, LIEHER, S— Y U8R,
FEERHr Ry b
EEUKYE - EsHRRR (B BhEL, EBE, RS . EAE s, B - BiREEE, SRR, £,
HERFZ B & L TRRE SN TV W EIRIESS (B4 58174 E 2 O & PR IR TR YY)
REEKYUE . FUZERERR. MIZEFHTARER. VIS TPk RS . R I o 2 7 A AEHERF O T2 0 DRSS (4
AHERREE . NRICHDIARMER T2 b0, 1BFETA (RO HLE) 2175 L0, oM
EEANMICEEL 5225 00) (BEAEFEEESOSEEREREIRICMHY) 2327 A

A

£

AEEHC R SN AR o T HIC o & BT, ReRERK. BIEEBIRETRBE, M, LM%
DOMMGESAFIC D& F L CE, YHRAEFFAN TIH A 28V, YHRIEHPH 2B 2 T4t 2 S &
N7-E0HER L OFEKIC X LTIE, Ythid, —UT0oEEZAVERA,

Wi, YRS OME B L OMEEMEOR RIS TE Y £4753, kil it d 2 R CHiER R A L
D, FEREMICE > TUIRAEME L=V 928580850 £9, £/, YBMIImBEHBRERFHZ W T T -
TR A, YR O E IR EENE CEEE L. AT, AkkF, SR ER 24T
SHRNE D BEBEOBRLIZEB O CLERGT, R, SBEaE LR E0oReRHB L= —Y
THRLBREE BEERETIX VAT AL L COHMRIEZ BV W LET, BRI, v~/ a2 Y7 b7, B
M CTOMFEITREE2 72D, BEENPEE SN REOBE - VAT L L LTORZERGEE BEWWE-LET,
LA OREEAES, FEMIC o L OIRAEBIc LTS EER D E TRMAELEE Y, THEH
B L T B E OB O &4 - A 283 % RoHS #8424 MM S 2 BEMEES Z+o3HED 5 2.
WINDIEFICHEETH L) THAL TSV, BEENDNDIEGZET LRV LIV AUEEICEL
T, Ythid, —UFOBEEEZAVERA,

AEROREE T2 LD LB I ZH/MOKEEZED Z L GHEFIE-IT I L2EHLB
Bronwi=LE9,

REEHZET 25OV TORBBWAEbEZOMBEAMEORENTSNE Lo YEEEROETD
R Z&0,

it

RKEBHZBWTHHA S TWD T4 i3, v xRz 7 hu=7 2K E&StEB L0 x 2L
b =7 AR SHNE ORBE OB OB & B E I xMBIR A T stz g,
REEHZBWTHEH SN TWS TSR Sid, 7 1 ICBWTER SN Y o F, SR 200
gzj_‘o




LENESANS
O00D0D0o0oooood

/8KO/KE1

sl ooouoodooooonoouog

uPD780131 uPD780131(A) uPD780131(A1) uPD780131(A2)
uPD780132 uPD780132(A) nPD780132(A1) uPD780132(A2)
uPD780133 uPD780133(A) uPD780133(A1) uPD780133(A2)
uPD780134 uPD780134(A) uPD780134(A1) uPD780134(A2)
uPD780136 uPD780136(A) nPD780136(A1) wPD780136(A2)
uPD780138 uPD780138(A) nPD780138(A1) wPD780138(A2)
uPD78F0134 uPD78F0134(A) uPD78F0134(A1)

uPD78F0138 LPD78F0138(A) wPD78F0138(A1)

0000 U16228JJ3V1UDO0D O 30 O
0000 August2005N CP(K)

© NEC Electronics Corporation 2002



oo oo

2 00000000000 uU16228JJ3V1UD



ugoo
ugoo
ugoo
goo
goo
goo
oono
oono
oono
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0 300
0310
0320
0330
0340
0 350
OoA
ooB
ooc
gob
O0OE

goog
U o .. 18
gooo ... 41
cPuooooogono ... 55
ooooo ... 96
oooooooo ... 124
160000000000 000O00OOooo, 01
suboooobooOoboooonoonso, 51
sgiuoonbognoHOo,HT ... 217
gooooo ... 243
Ooobooooboono ... 249
oooboobooooobooooo ... 260
ADOOOOO .. 265
OO0oboO0obo0oo0ob0OduUARTO ... 289
OO0obO0obOOo0oO0oO0bOguARTe ... 311
oooooopooooooocesio, ecsit ... 351
oooo ... 372
oooogoo ... 382
oooooooo ... 401
ooooooo ... 403
oooooo ... 417
oooooooo ... 425
oooboooooobooo ... 432
oooobooog ... 436
oooooo ... 448
ooooooooo ... 450
ROMODOOODOO ... 451
p PD78F0134, 78F0138 ... 461
oooooooo ... 480
OO000000000DbAODO0ODODODODbOOD
OO000000000bAODOODODOOODbOOD
oooooooAloboooono ... 5833
OooboooA20ooog ... 552
O 00 .. 566
oooooooo ... 870
ooobooooboog ... 577
gooog ... 580
gboboooboboboooobono ... 590
oooooo ... 599
oooooo ... eo07
oooog ... 626

00000000000 uU16228JJ3V1UD

151
197

495
514



cMosonoogoooooon

gooooooooooo
goboogoooboboboboboboboboboboboboboboooboooo
geMosOoooOoooooooooboooovioMAX.ODOVROMINODODOOODOODO
gboobooooobobobobobobobobooboobooobobobobobobobOve
OMAX.ODODOveOMINODOOOOODOOOODODOOOODOOOODODOOOODOOOODO
goobooboobo

goooooooooo
geMostOooobooboobooboooobooboboboooooo
goooboobooobooboboeMostioooooboboooobooooboboobooobo
gooobobooboboboobobooboooboboooobobobobobooboobo
goboooboobooboobooboobo0oboobooboobooboOoobove O
GNDOOOOOoOoooooogo
gboboooboobobobooboobooboobobooooboboboobooboboooboobo

goooooon
gMosSOOOooooooooooooooboooooobono
gMoshioooooooooooooooooobooooooobooooobooooooooboooo
gooobooboooboboobooobobooboobobDoobooboooobobDoboboobo
gooobobooobobooboooboboooobobooooboooobOobOobobooDbo
gbooboobooboobobobobobo
goboomMosOOooooooooooboooobooobooobooooobo

gooobooboon
gopoooomMosOOOooooOoooDoooDO
gooobdoboobobobooboboooobobobooobobobobobobboobo
gooobooboooboboboooboboobo0oboboooobooboobOobDobobooDbo
gooo
gboobogoooboboboboboboboboboboboboboboooooo

goooobboogo
gooobobooboobobooboboooobobobooobooboobobobooboooDbo
gobooboboooboboboobobooooboboboooboboboboboboobo
gooobooboooboboboooboboobo0oboboooobooboobOobDoboboobo
gboobooboobooboobobooboboobobobobobobobobobon
goooboboooboboboobobooboooboboboooboboooboboboobo
goooog

gbooboFF0bObO00oDgon
goooboboobooogoorFFOODDOOOOOOOUbOODOOOOUOOoODObObOUOOOLOD
gooobooboooboboboooboboobo0obobDooboobobooobobDoboboobo
gooboooboobooboobooboooboobooboon
goooooooorFFOOODOOODOOODOOODOODOOODOODOODOOODOODOOD
gbooodood

00000000000 uU16228JJ3V1UD




EEPROMOONECOOOOODOOOODOOOODODOOO

Windows[ O 0 Windows NTO O O O Microsoft Corporaton0 0 0 0 00 0000000000000 OOdOooOoooad
PC/ATOODOOIBMOOOOOODO

HPO000O O OO 700, HP-UXO O DODODODOOOODOODOODODOODOODOOO

SPARCSstation] 0 0 0 SPARC International, Inc.0 00000

Solaris, SunOSO 0000000 O0OOOOODOOOODOODOODO

ggoobobooooboobbooobbboooobobbuooobobboooobbbooobbbooo
oooobooboobooboooobooooboboooboboobobobooo

0000 O uPD78F0134, 78F0138, 78F0134(A), 78F0138(A), 78F0134(A1), 78F0138(A1)
0000000 «PD780131, 780132, 780133, 780134, 780136, 780138,

780131(A), 780132(A), 780133(A), 780134(A), 780136(A),

780138(A), 780131(A1), 780132(A1), 780133(A1), 780134(A1),

780136(A1), 780138(A1), 780131(A2), 780132(A2), 780133(A2),

780134(A2), 780136(A2), 780138(A2)

CcO0000gooooooooozeosgspoooooooooooobooooobobo0ooooooooo
gobbooooobboooobbboooobbooooobo
sOoooooooboobbbbObobO00ooooooooooooooooobobobbbboboboooooog
gobooooooo
CcOooooooooobbbObObObO00oooooooooooooooobobbbbbobbooooooo
gobbooooooboooooboboooooboooobbooobbobooobboooobbbooo
goooobooboobbbboboooooooooobbbobooooo
sooboooooboooooboboooobbooobbooobbooobbooobboooboboo
gooooooobobbbobobooooooooooooooobobbbboboooooooooooboo
gobbooooooboooobbooooobobooobbooobbbooobobooobbbooo
gooooooobbbobooooooooooobobo
sOopogoooobooooobobooooobbooooboboooobbooobobobooobbooobboo
gooooooobobobobbobobooooooooooooooobbbbboboboooooooooLoo
gobooobooobboobobboobboobooobbooobboobboobooobbooobo
Ccgooooooboobbbbbobboooooooooooooooooobobbbbbboboooooog
gobbooooooboooobbooooobobooobbooobbbooobobooobbbooo
gooooobobbbboboooooooooboobbbbobooooooo
0b0ddddddddoooooAl oAV ogooooooogoooog o
gooooooboo
gobbooooobobooooobboooboobboooobbooobobboooobobboooboboo
goooobobbbOooooooooooooo
gobbooooobobooooobboooboobboooobbooobobboooobobboooboboo
gooobobobbooooooooooooo
gooooobbooobboooobboooobobooobbooobobobooobbooobboo
gooooooobobbbobobooogoooooooooobbbbboboooooooooooboo
gobbooooobboooobboooon

ooo

cobb0ooooooboooooobobooooooboOoNeCOO0O00O0oO0O0ooooooONECoOO
gobooboboooboooboooboobobooobooobobooobooooooobooobooo

cooboooooooboboboodoooboboooooooboboooooooobo0ooooooono
gooooo

M8ED 02.11

00000000000 uU16228JJ3V1UD



O

O

Ooon

0D00000D0078KO/KEIDDDOOODOOOOOOOOOOOOONONO0OO0ONO0OOONONoO

000000000000000000

0000000000000000

0 78KO/KE1 O u PD780131, 780132, 780133, 780134, 780136, 780138, 78F0134, 78F0138,

780131(A), 780132(A), 780133(A), 780134(A), 780136(A), 780138(A), 78F0134(A),
78F0138(A), 780131(A1), 780132(A1), 780133(A1), 780134(A1), 780136(A1),
780138(A1), 78F0134(A1), 78F0138(A1), 780131(A2), 780132(A2), 780133(A2),
780134(A2), 780136(A2), 780138(A2)

goobobooooobooboboboooooooooooboobobobooooooDOoo

78KO/KE1D D00 O0ODO0O0O0OOOOOOOODODOO78K/OUOOOODOOO20000000000

78KO/KE1 78K/00 000
00000000000 00000000000
ooo

e0DDOD e CPUO O
e00DDDOODO e0D0DOD

e0ODODO e0O0OODO

e 00ODDDDOOMO

e000O00O

000000000000000000000000000000000000000000000
000
ODOADOOO,0A0000,0A2000000000000000000000
L000000ADOOO,0AI0000,0A2000000000000000000
OADDOO0,0AI0000,0A2000000000000000000000000000
0 1 PD780131 - 1 PD780131(A), 780131(A1), 780131(A2)
0 4 PD780132 - 1 PD780132(A), 780132(A1), 780132(A2)
0 1 PD780133 - 2 PD780133(A), 780133(A1), 780133(A2)
0 1 PD780134 . ;1 PD780134(A), 780134(A1), 780134(A2)
0 1 PD780136 - 1 PD780136(A), 780136(A1), 780136(A2)
0 1 PD780138 - 1 PD780138(A), 780138(A1), 780138(A2)
0 1 PD78F0134 . 1 PD78F0134(A), 78F0134(A1)
0 1 PD78F0138 . 1 PD78F0138(A), 78F0138(A1)
DO00000000000000000
.0000000000000000000#00000000000000000000000

00o0ooooooo  u16228JJ3V1UD



ooobooboboboo

0000000000000 000C00C00OC00OO0ORA78KOD OO ODOODOCCT8KOO O

ooo

#pragmasfr0 00 OsfrO0 0000000000000 OO0O

obobobobobooboo

gboboooooboobogooboan

-00C O00O0O0OO0ooOoOoooooooo
o78ko0O000000DOOO0DOOOOOOOO
-00078kK00000 OOOOOOOODOO DOOOu12326J000CO00D0OCOOOO

b boooooboobooboboboboboobobboooobobobobobobobooboobOooo
goooooboobooobooobobooooboboboobooboboboDoooobo

gbobobooooboooboobooboboboboobobooboooooboobOoDbo

obobobooooo

oboboooooonog

gbobobobooboobD OxxxOOOooooooooo

O oooooooooooo

oo gooooOoooopopopoooo
oo ooooooog

ogooog O200..xxxxO0O0Ox x x xB

78KO/KE10 78KO/KE1+0 O O

100 0...x x x x
160 0...x x x x H

goood 78KO/KE1 78KO/KE1+
O O
ooOoRrRoMOO oo od
oooao 0od ooo ooo
ooooo ooooooooooood oo oo
oo ooooooood oo Ring-OSCOO0O00O0OO0O0OO
goboooooooooboobooon oo 000 xPD78F0138HDO
gooooo oo od

ooooooooooo

2.85V+ 0.15v00035V+02vO0O0O

21v+£01VOOOO

oooooooo

0.166 xsO12MHzO 0 O O

0.125 usO016 MHzO O O O

00o0ooooooo  u16228JJ3V1UD




* 0000

gbobobooboobobooboboobooboooboooboobobobooooooboobobobobooon
god

goooooooon

o 0 O oooo
O O O O
78KO/KE1 O O0OOODOOOOOO Ooo0o0O0O00O |u1e6228E
78KO/KE1+ O00000O0O0OCOOO U16899J U16899E
78K/ 000 OOOOOOOOOOO 000 U12326J U12326E

gooboobobooooooobobobobooooboobo

o 0O o oooo
O 0 0 O

RA78KO OO0OO0OO0O0OOOOOOCO ooo U16629J U16629E

ooo U14446J U14446E

oo0oooo0ooooo u11789J U11789E
CC78K0 COOOODO ooo U16613J U16613E

ooo U14298J U14298E
SM78KO O OO Ver2b52 0O00O0O0OO0OO0OOOO ooo uU16768J U16768E

oooboo0o0o0o0oO00oo0On (u1s802d U15802E

oo0ooooooo
ID78K0-NS Ver2.52 0000000 ooo u16488J U16488E
ID78K0 OOOOOO0O EWSOOO ooooooo u11151J O
ID78K0-QB Ver.2.81 0O0OO0O0OO ooo U16996J U16996E
PM plus Ver.5.10 U16569J U16569E

gbobobooobooboobooboboboboooobobobo

0o 0O o oooo
O 0 0 O
IE-78KO-NS 00000000000 DBDOO uU13731J U13731E
IE-78KO-NS-A 00O0000O0000O000O0 U14889J U14889E
IE-78KOK1-ET O000O0O000O0000000 u16604J U16604E
QB-78KOKX1H OOO0O0OOOOOOOOOO u17081J U17081E
IE-780148-NS-EM1 00OO0O0OO0OOO0OO0OOO oooo oooo

gboobobobooooooooon

o 0 O oooo
O O O O
PG-FP3 000000000000000 00000000000 U13502J U13502E
PG-FP4 0O0OO0OOOO0ODOOODOO OOOOOOOODOOO U15260J U15260E

gt oooboooboboooobooobooobboooboobooooboboOooboOoOoobbOoOobobobOoobobooon

8 00o00o0ooooooo  u16228JJ3V1UD



goooano

o o o gooo
g g ] ]

SEMICONDUCTOR SELECTION GUIDE -Products and Packages- X13769X

0oobOOob0o Ooooooobodg d
NECOOOOUOUODOOOOO C11531J C11531E
NECOOOOOOOOOOOOOOO C10983J C10983E
O00U0O0O0OESDOOOOOOOO C11892J C11892E
b0 Oobobooboboobooo C12769J ]
goobO0obOobO0obDOoboDOobDOobOO0 Ooooooo U11416J O

0 bodobObooboobobobobouobboooboooo
O O O http://www.necel.com/pkg/jaljissou/index.html

O O O http://www.necel.com/pkg/en/mount/index.htmi

g0 0OoooobooboboboooboooobooOoobOobOobOOobOobObObOO0O0ObObOobOOobDOobOObOObbO
oo

00o00o0ooooooo  u16228JJ3V1UD 9



010 O o ... 18
1.1 0000000000000 DOO0O0DOO0DOOOoACDOOOOOO
1.2 0O o ... 19
1.3 0OOOO ... 20
1.4 O0O00O0Oo ... 21
1.5 O000000OTop Viewd ... 28
1.6 KxilDoooooo ... 3
1.6.1 78KO0/Kx1, 78KO/Kx1+0 0 OO0 ... 31
1.6.2 VB850ES/Kx1, VB50ES/Kx1+O OO OO ... 34
1.7 OJO0oodag ... 37
1.8 O0OOOd ... 38
020 0000 ... 41
2.1 OdOOoooo ... 41
2.2 O0OOOOOO ... 45
2.2.1 PO0-PO60 Port0O ... 45
2.2.2 P10-P170Port10 ... 46
2.2.3 P20-P270Port20 ... 47
2.2.4 P30-P330Port30 ... 47
2.2.5 P40-P430 Port40 ... 47
2.2.6 P50-P530 Port50 ... 47
2.2.7 P60-P630Port60 ... 48
2.2.8 P70-P770Port70 ... 48
2.2.9 P1200Port120 ... 48
2.2.10 P1300Port130 ... 48
2.2.11 P140,P1410Port 140 ... 49
2.2.12 AVRer ... 49
2.2.13 AVss ... 49
2.2.14 RESET .. 49
2.2.15 REGC ... 49
2.2.16 X1,X2 .. 50
2.2.17 XT1,XT2 ... 50
2.2.18 Vopb,EVpbp ... 50
2.2.19 Vss,EVss ... 50
2.2.20 vePOOOQOoOoooooooooo ... 50
2.2.21 ICOOO0ODROMODOOOO ... 50
23 00O0O0ODOoOobDOooDoOooooog ... 51
030 cPuOOOoooOoo ... 55
3.1 OODOog ... 55
3.1.1 ODODOOO0OOOODoOoDooOoOa .. o4

10

00o00o00oooooo  u16228JJ3V1UD

18



3.2

3.3

3.4

040

4.1
4.2

4.3
4.4

0 50

5.1
5.2
5.3

g

U
ad

4.

»
N

g
g

4.
4.
4.

g

U
ad
ad

W W W WwwWwWwwWwowo Wwowowowi wowowidowowow
Ll R R

© 00 NO O b WD

R
MNNNNNNNND

1.2 DO0O0OO0OODOOoOO ... 65
.1.3 ODO00D00ODO0OOD SFRO Special Function Registerd O O
1.4 DO0OD0OODOOODOODOODOO ... 66

goooooooo ... 74

.21 ODOOOooo .. 74
.2.2 ODOooooo ... 77
.2.3 00000O0O0ODOOSFRO Special Function Registerd

goooooooboooo .. 84

.3.1 DOoOooOooooooog .. 84

.3.2 Dooooooooooooo ... 85

.3.3 ooooboooooobooooooboooo . 86
.3.4 ODOoooooooooo ... 86

oooooooooooooobooo ... 87

4.1 OOOOoOOooooobooo ... 87
oooooooooog ... 88
gooooooooooo ... 89
ooooooooooooooooo ... 90
ooooocogoosFROOOOOOO ... 91
ooooooobooooooooooooon ... 92
oooooooooog ... 93
oboooooboooooooooog ... 94
oooooooboooog ... 9

goog ... 96

ooooo ... 96

ooooo ... 98

21 0000 ... 99

ooo1 ... 103

ooo2 ... 108

ooo3 ... 109

ooo4 ... 111

ooos ... 112

oooe ... 113

goo7 ... 114

9 Oooo12 ... 115

.10 00013 ... 116

.11 00014 ... 116
ooooooooobooooo ... 118
oooooogo ... 123

4.1 OO0ODOOOoOooOoDoOooooO ... 123
4.2 OJO00OOOOOOOoOooo ... 128
4.3 OO0O0OOOoOoooog .. 123

0 N O Ok WN

goooooo ... 124
oooooooooo .. 124

gooooooooo ... 125
gooooobooogooooog ... 126

00o00o00oooooo  u16228JJ3V1UD

79

66

11



5.4

5.5
5.6
5.7
5.8

060

6. 1
6.2
6.3
6.4

6.5

070

7.1
7.2
7.3
7.4

7.5

080

12

8.1
8.2
8.3
8.4

ooooooooooboog .. 133

541 X1O0oDoo ... 133

5.4.2 0DO0O0OOOOoOoooooooo ... 133

5.4.3 ODO0O0OOOOOooOoOoOoooooooo .. 136

5.4.4 Ring-OSCOOOO .. 136

5.4.5 ODOOOOO ... 136

oooobooogoobg ... 137
Ring-OSCOO0OOOX1OOODOOOOoOOoOOoobDOobooog .. 144
cPuCOOO0ODOOOODOOOOnO ... 145
oooobooooobooboooooboooooono ... 146

5.8.1 Ring-OSCOOOOOOX1OODOOOODOOOO ... 146
5.8.2 X1ODOOUOOODOORiIng-OSCOOOOODOOOO ... 147
5.8.3 X1{OOOUOOOOOOOoOoOOoOoOoooooooboooo ... 148
5.8.4 ODO00DOOOOODOOOOXMOOooOOOoOoOooDooooo ... 149
5.8.5 DOOOOO ... 150

e 00dboooobooboooobooo, 01 ... 151

ie00o0o00oOoooooooooooooo, 1o ... 151
ie000O00ooooboooooooooooo, 01 ... 152
ie00o0O00ooooooooooooooo,ciooooooono ... 167
e 0O0obOobooooooboooogoo, 01 ... 168
6.4.1 JO0OOoOoOooOoooooooog ... 168

6.4.2 pPGODOOODOOOO .. 17

6.4.3 UOOoOOoOooooooo ... 174

6.4.4 DOO0OOOobDOoOoOoooooboooo ... 182

6.4.5 JOOoOooooooog ... 185

6.4.6 J0O0oO0oOooboooooooooog ... 187
0o uboooooboooooogooo, oo ... 193

sguuooooboobooooboogso,51 ... 197

sgiooooooooboooooooooso, s1oono ... 197
sgjooooooooboooooooooso, s1oono ... 199
sglououobooooooooooooso, s1ooooooooo ... 201
sglououoboooooooogoooso, s1ooo ... 207

7.4.1 ODO00ODOOOOODOOOOODOoOO ... 207

7.4.2 ODO000OOOOODOOOODOOO .. 210

7.4.3 ODO0OOOOoOoOoooo ... 211

7.4.4 PWMOOOODOOO ... 212
giioo0oOoooboOoobooooooso, s1moooono ... 216

suuognoonoHOo,HT ... 217

sggoooooodo, H1ODO ... 217

goouoooooHo, H1ODOoo ... 217

giouoooobooHo, H1ODooooooog ... 221
giopoooOooHo,H1IODDO ... 227

8.41 0OOOOOODOOOODOOOODOOOO ... 227

00o00o00oooooo  u16228JJ3V1UD



8.4.2 pWwMOODODODOODOOO ... 230

8.4.3 J0DO0OO0OOODOOODOODOOOODOOsOOODOOOORWMODOO ... 236
o9 Oooogoo ... 243
9.1 OOOOOooOoooOo ... 243
9.2 O0OOOOOOOoO ... 244
9.3 0O0OO0ODOOOoOoOoDooooo ... 245
9.4 00OO0OOOOO ... 246
9.41 OJ0ODO0OOOODOOOO ... 246
9.4.2 J0O0D0O0OODOOODODOOOOO ... 247
9.5 O00O000OOOOO0ODOO ... 248
0100 OOODObDOboOoog ... 249
10.1 ODOOOODOOOOOOoOooOo ... 249
10.2 ODOOOOOOOOoOoOooOoo .. 291
10.3 ODOOOOOOOOOOoOoOooooooo ... 262
10.4 0OO0OO0ODOOOOODOOOO ... 255
10.4.1 0000O0O00O0OO0OORIng-OSCOOO0O0OOOO0OOOOOODOOOODDOOO
ocoooo ... 255
10.4.2 JO000O00ODOOOCORIng-OSCO0OO00OO0OOOOOOOOOOOOOODDOO
ocooooooooooooo ... 256
10.4.3 STOPOOOOOOOOO0DOODOOO0DOOOOORING-OSCOOO0DOOOOODOO
googooooooooo ... 257
10. 4.4 HALTOOOOOOOOODOOOOODOOOOORINg-OSCOOODOOOOODOO
ooooooooobooog ... 259
OO0 ObLhOobOoobooooooobobo ... 260
1.1 ODO0O00OOOOooOOoOooooooocoog ... 260
11.2 ODOOOOOOOOOOOOoOoooooo ... 261
1.3 OO0O0O0OOOO0OOOOoO0Ooooooooooooboo ... 261
1.4 O0000O0ODOO0OOOODOOOOOOODOO .. 264
11.4.1 000O0ODOODOOOOOO ... 264
11.4.2 J0OO0ODOODOOOOO ... 264
0120 ADOODOODO ... 265
12.1 ADOOOOODOOO ... 265
12.2 ADOCOOODOOO ... 267
12.3 ADOOOOODOOOOOOOOO ... 269
12.4 ADOODOODOOOO .. 274
12.4.1 ADODODOODOOOOO .. 274
12.4.2 00O0OODOOOOO ... 276
12.4.3 ADOOODOODOOOOOO ... 277
12.5 ADOOOOOOOOODOOO ... 281
12.6 ADOOOOODOOOOO ... 284

00o00o00oooooo  u16228JJ3V1UD 13



0130

13.1
13.2
13.3
13.4

0140

14.1
14.2
14.3
14.4

0150

15.1
15.2
15.3
15.4

0160

16. 1
16. 2
16.3
16. 4

0170

14

17.1
17.2
17.3
17.4

00000bO0o0b0O0OdnouARTO ... 289

OO0O0O00O0O0000O00OUVARTODOO ... 289
OO0O000O0O000000OUVARTODOO ... 290
Oo00oo0oo0ooo0ooOo0oOguARTODOOODOOOO ... 293
OooooooooOoO0OuARTOD OO ... 298

13.4.1 O0O0O0OOOOO ... 298

13.4.2 000000 DOOOOODOOOOOO0OOOODOUARTOOODO
13.4.3 00O0O0O0OO0OOO0OO0ODOO ... 305

O0000bO00db0O00dO0OUuUARTG ... 311

OCO0O0O00O0OO000ODOOuUARTED DO ... 311
OO0000O00000O00OUVARTGO OO ... 316
O00oo0o00oo00o0O000ouARTGOOOODOOOO ... 319
Oooooooo0oo0O00OuARTeD OO ... 329

14.4.1 OO0OOOOO ... 329

14.4.2 000000 DOOOOODOODOOO0OOOODQOUARTOOODO
14.4.3 0000O0OO0OOOOO0ODOO ... 345

oogobobobgoooocesio, csi1t ... 351

gcoooooooooooceso,csM1ioog ... 351
ocoooooooooogcesno,csM1oog ... 352

ocoooooooooooceso,csM1ibbooooooog .. 354

ooooooooooooceso,csM1oog ... 361
15.4.1 O0O0O0OO0OO0OOO0 ... 361
15.4.2 3oooooovooog ... 362

goog ... 372

ocooooog .. 372
goooooo ... 372
gooooooooooog ... 377
ocoooooog .. 378
16.4.1 O0O0O0O ... 378
16.4.2 OO0O0O ... 380

gooooo ... 382

cooooogooo ... 382

cooooogooo ... 382
goooooooooooooboo ... 387
ooooooog ... 394

17.4.1 00OO0OO0O0OODOOOOODOOOOOOO ... 394
17.4.2 J0OO0O0O0OOOOOOOOOOOOOOO .. 397
17.4.3 O0O0O0OOO0OOOO ... 397

17.4.4 OO00OO0OO0OOOOO ... 400

00o00o00oooooo  u16228JJ3V1UD

299

330



0180
18.1
18. 2
18.3

0190

19.1

19.2

00200

20.1

0210

21.1
21.2
21.3
21.4

0220

22.1
22.2
22.3
22.4

00230
23. 1
23.2
23.3
23.4
23.5

0240
24. 1

0250

gooooooo ... 401
000000000 ... 401
000000000 ... 401
000000000000000 ... 402
oooooono ... 403
0000000000 ... 403

19.1.1 0000000 .. 403

19.1.2 00000000000 O0O00O00 .. 404
0000000000 .. 407

19.2.1 HALTO OO .. 407

19.2.2 STOPO OO .. 412
ooooog ... 417
000000000000000 ... 424
gooQooooog ... 425
00000000000 ... 425
00000000000 ... 425
00000000000000000 ... 426
00000000000 .. 427
gogoQooooooog ... 432
00000000000000 ... 432
00000000000000 ... 433
00000000000000 ... 433
0000000000000000 ... 434
ooogooog ... 436
0000000000 ... 436
0000000000 .. 437
0000000000000000 ... 437
0000000000 ... 440
000000000000 ... 444
ogoQoQooog ... 448
000000000 ... 448

goooooooo ... 450

00o00o00oooooo  u16228JJ3V1UD

15



477

0260 ROMOOOOOO ... 451
26,1 ROMOOOODOOOOO ... 451
26.2 ROMOODOOOODO ... 451
26.3 ROMOODOOOODOOOOODOO ... 453
26.4 ROMOOOOOODOOO ... 454
26.5 ROMOOOOOODOOOOO ... 455
26,6 OOOOOODOOO ... 458
26.7 ROMOOOODOOODODOOO ... 460
0270 uPD78F0134, 78F0138 ... 461
27.1 OD0OOOOOOoOoOooOOoOoOooono ... 462
27.2 ODO0O0DORAMOODOOOOODOOOO ... 463
27.3 O0OOO0OOOooOoOooOoOooboooOoooo ... 464
27.4 00OOOoOoOooOoOoo ... 471
27.5 0000 .. 471
27.6 OD0O0DOOOOODOOODO ... 474
27.6.1 VverOO .. 474
27.6.2 DOOOOOOOODOOOOO ... 474
27.6.3 RESETOO ... 476
27.6.4 0DOO0OO .. 476
27.6.5 REGCOO ... 476
27.6.6 DOODOOOOO ... 476
27.6.7 OO .. 476
27.7 DOOODOOOOO . 477
27r.7.1 OOoOoODOOOOoODO ... 477
27.7.2 DOO0ODOOOOOOOOOOOOOODOOD
27.7.3 ODOOOOOO ... 478
27.7.4 ODOOOOO ... 479
0280 0OOOOOOOO ... 480
28.1 O o ... 481
28.1.1 ODOOOOOOOOOOOOOO ... 481
28.1.2 ODOOOOOOODOOO ... 482
28.1.3 DOOODOOOO ... 482
28.2 ODOOODOODOOOO ... 483
28.3 0O0OOOOOODOOODO ... 491
0290 0OOO00OOOODOOo0oADbDOObOoOobDbDOoOon
0300 OOOoobobooobooADbOoOobooboboon
0310 O0OOoOoobooAdOoooo ... 533
0320 0O0O0O0OO0OOO0OA200000 ... 552
0330 O O o .. 566

16

00o00o00oooooo  u16228JJ3V1UD

495

514



00340

[ 350
35.1
35.2
35.3

OOA
A1
A.2
A3

A4
A.5

A.6

O0OB

B. 1
B.2

OoocC

C.1
C.2

OooD

O0OE

E. 1
E.2

gooooogog ... 570

goooooboogoboogo ... 577

gooooooooooo ... 877
ocoooooooooogooobooog .. 578
goooooo ... 579

gpoooo ... 580

oooooooooooo .. 584

oooooooooog ... 584

oooooogog ... 585

ocooooooooboooooooog .. 585
oooooooooboooobog ... 586

A.5.1 000000000 O00000 IE-78KO-NS, IE-78KO-NS-AD DD OOOO
A.5.2 O00000DO0OOOODOOO IE-78KOK1-ETODOOOODO ... 587
A.5.3 O00000DOOOODOOO Q@B-78KOKX1HOODOOOO ... 588
oooooooooboooooboo ... 589

ooooooboobooooobooono ... 590

IE-78KO0-NS, IE-78K0-NS-A, [E-78KOK1-ETO OO OO0OO ... 590
QB-78KOKX1HO OOOOOO ... 597

oooooo ... 899

goooooosooog ... 599
goooooooooboooogoog ... 603

oooooo ... e07

googd ... 626

gooooobooooo ... 626
ooooooobooo ... 628

00o00o00oooooo  u16228JJ3V1UD

586

17



010 O [

1.1 0000 OODOoObO000oooooobboAO0DboDbDboon

goboboobooboooooobobobooboooooobogoo

00000 ... O00O00D0EDOCOOO0
gz00405000000000 4PD780131, 780132, 780133, 780134
0200404000000000 «PD780136, 780138
0200407000000000 «PD78F0134, 78F0138

00000 ... 0000°001I00000KOODO
obobobooooooobooobo

0O ODOO00obOO0ooOooOoboOooOos3gobooooooboooooooosobooooooooooooo
goao

JO000000do o o o 0 %x x x x
R(_/R/_/

o000 oobooao
gooo

0ooooADOODOODOODOODOOOOOOOODOOO00O00O00000000000000O01C010000
oo

0101 OO00OOO0OAODOODOOOODOOOOODOOOODOOOO

gooooooo 000000 VooO
oooooooooo ocooooooooOoOobIDbOOKOO| DOobboOobobOOoOoOoOoboEDOOO
12 MHz[J 0.166 u sO oooo 400565V
10 MHzO 0.2  sO 4.005.5V 3.504.0V
8.38 MHz[J 0.238 u sO 3.304.0V 3.003.5V
5MHz 0.4 usO 27033V 2.503.0V

O0O1. Voo=27055V00000000000000000000O0O0O0O0OOADOOOOOOO0O0O
goboboboooboobooboooooooooooobDobDoboobobOobobOoboOoDbo
gboboooooobobobooooooooboboboo
OVop=4.0055V0000000000000000OCO0OO10MHz
OVop=33040VOO00O0O0OO00O0O0OO0ODOOOODOOOOS8.38MHz
OVop=27033VO0OO00O0O0O0O00O0O0OO0ODOOO0ODOOSMHz
OVop=25027VO0000000000O0O0ODO0O0O0OO0O0OO2.5MHz

2 000000000000 O0ODOCOOO0DOODOOf=2010MHz, Vop=27055V0000000
gooon

18 00o0ooooooo  u16228JJ3V1UD



o110 O

1.2 0O

[

* od0O00166 xsOX1ODDODOOOD12MHzODOOODOOOOO122xs00000000000ODO 32.768 kHz
gbobobooboobobobobooooo
oJO0O0O0OD8OIDOOx32000008000x80000x40000

o ROM, RAMO O

o O Doooooooo Doooooo
o O 0 ROMO 000ORAM 00 00RAM
4 PD780131 000ROM 8KO OO 512000 O

4 PD780132 16 KO 00O

4 PD780133 24KOOO 1024000

4 PD780134 32KO0O00

4 PD78F0134"" 000000000 32ko00”? 10240002

4 PD780136 000ROM 48KOO 0 1024000 1024000

4 PD780138 60KO OO

1 PD78F0138 000000000 [eokooo©? 10240002 10240002

010 ¢ PD78F01340 ¢ PD780136, 7801380 0 0000000 0O0O

0000000000000 00DOOMSO0OC0O0O0ORAMOOODOCOOODOOOOIXSODODODOOOOOO
goooo00ooOO0O0O0ODORAMOOOOODOORAMOOODOOOOO

o

o

e}

o

o

o

e}

o

(e]

oQgn

4 PD780131,7801320 70000
41 PD780133, 780134, 78F0134, 780136, 780138, 78F01380 80 0 O O
ocobooboooboboo
4 PD780131, 78013202000 0
0 UARTO LINO Local Interconnect Network( -bus0 0 0 010 0 0 0 O CSVUART 0100000
41 PD780133, 780134, 78F0134, 780136, 780138, 78F01380 30 0 O O
0 UARTO LINO Local Interconnect Network -bus0 0 0 010 00 0 O CSVUART 0100000
csio1ooood

ooooogooogpoCobooooooooOoLwLvioooOo
OO0ORing-OSCOOOCPUOOOOOOOOOOOODOOOOOOOODODOOODOODOOODOOO
O0Ring-OSCOOD0OOOODOOOOOOOOO
000000000 O00DORIng-OSCOOOOODOOOODOO
goooano
gbobooooog
gobobooboooooooouobobo
gboobooood
/o000 O5M00N-chO 000000000400

0 0obO0oooooobOoboboboboooooooboonDo

of0UOOOOUADOOOOOOSIOOO

00o00o00oooooo  u16228JJ3V1UD

19




o110 O O

e}

e}

O0000Vop=25055V "0 00000A00000000000

Voo =27055V "0 00000AOCOODOOOOOOO
Vop =3.3055V 0 0AI000000A200000
OO00OD0O0O0OOTa=040008 ODO0OO0OODODOAODOOOO
Ta= 04000105 OO O0AIDO0ODOOOOODODOOODOOOOO
Ta= 04000110 OO COAIDOOOOOOOROMODOO
Ta= 04000125 OO0 0A200000000ROMODO O

01,2

O1. POCOOOOOOOOVeecDD285V+0.15VO0O0O0O0O0O0O0O0DO3.0055VO0000OOOOOODO
gbooobad
2. pPOCOOOOOOOOVrecOO35V:02VOOOOOOOOO37O08S5VOODOODOODOODODOO
gooo

1.3 0O0O0OO

20

O

o

[¢]

googo

OBodyO OODODODOODODOOOOOOODOODOODOODODODOOODOODOO
gooooooooog
goboooboboobooooboooo
AvVO O
PCODODDOOOOOODOODOO
gooo

gopoooooo
goooooooon

gooo

gooo

gopboogo

0 FADO Factory Automationd

00o00o00oooooo  u16228JJ3V1UD



o110 O O

* 1.4 0O0O0O0OO

O10000ROMODODO1/30

ooooo ooooo oooo
uPD780131GB-x x x -8EU 6400000000 0LQFPDO 10x100 ooooooooooo
4 PD780131GC-x x x -8BS 640 00000000LQFPO 14x140 O
uPD780131GK-x x x -9ET 640 00000000TQFPO12x120 d
4 PD780132GB-x x x -8EU 640 00000000LQFPO 10x100 O
4 PD780132GC-x x x -8BS 6400000000 0LQFPO 14x140 d
4 PD780132GK-x x x -9ET 640 00000000TQFPO12x120 O
4 PD780133GB-x x x -8EU 640 00000000LQFPO 10x100 O
4 PD780133GC-x x x -8BS 64000000000LQFPO 14x140 ad
4 PD780133GK-x x x -9ET 640 00000000TQFPO12x120 O
4 PD780134GB-x x x -8EU 64000000000OLQFPO10x100 O
4 PD780134GC-x x x -8BS 640 00000000LQFPO 14x140 O
uPD780134GK-x x x -9ET 640 00000000TAQFPO12x120 d
4 PD780136GB-x x x -8EU 640 00000000LQFPO 10x100 O
4 PD780136GC-x x x -8BS 640 00000000LQFPO 14x140 O
uPD780136GK-x x x -OET 64000000000TQFPO12x120 ad
4 PD780138GB-x x x -8EU 640 00000000LQFPO 10x100 O
4 PD780138GC-x x x -8BS 64000000000LQFPO 14x140 ad
4 PD780138GK-x x x -9ET 640 00000000TQFPO12x120 O
uPD780131GB-x x x -8EU-A 6400000000 0LQFPDO10x100 O
41 PD780131GC-x x x -8BS-A 6400000000 0LQFPO 14x140 O
uPD780131GK-x x x -9ET-A 640 00000000TQFPO12x120 d
4 PD780132GB-x x x -8EU-A 64000000000OLQFPO10x100 O
1 PD780132GC-x x x -8BS-A 640 00000000LQFPO 14x140 O
4 PD780132GK-x x x -9ET-A 64000000000TQFPO12x120 ad
4 PD780133GB-x x x -8EU-A 640 00000000LQFPO 10x100 O
4 PD780133GC-x x x -8BS-A 6400000000 0LQFPO 14x140 d
4 PD780133GK-x x x -9ET-A 640 00000000TQFPO12x120 O
4 PD780134GB-x x x -8EU-A 6400000000 0LQFPDO10x100 O
4 PD780134GC-x x x -8BS-A 64000000000LQFPO 14x140 ad
4 PD780134GK-x x x -9ET-A 640 00000000TQFPO12x120 O
uPD780134F1-x x x -BA2-A 6400000000 0FBGADO 6x60 g
4 PD780136GB-x x x -8EU-A 640 00000000LQFPO 10x100 O
4 PD780136GC-x x x -8BS-A 6400000000 0LQFPO 14x140 d
4 PD780136GK-x x x -9ET-A 640 00000000TQFPO12x120 O
4 PD780138GB-x x x -8EU-A 6400000000 0LQFPDO10x100 O
4 PD780138GC-x x x -8BS-A 640 00000000LQFPO 14x140 O
4 PD780138GK-x x x -9ET-A 640 00000000TQFPO12x120 O

oof1.

x x x JrOMOOOOOOOO

2 0DO0O0ODOOO-ADDDOOO0ODCOODOODOOOD

goooooooboooooboboooooo0ooobooONECOOODDOOOOoDbDOOOg
gooboo0ocis3ygooooooon

00o00o00oooooo  u16228JJ3V1UD

21



o110 O O

01000 0ROMO OO 2/30

ooooo ooooo oooo
4 PD780131GB(A)-x x x -8EU 640 00000000LQFPO 10x100 ooooooooobooooo
4 PD780131GC(A)-x x x -8BS 64000000000LQFPO 14x140 ad
4 PD780131GK(A)-x x x -9ET 640 00000000TQFPO12x120 O
4 PD780132GB(A)-x x x -8EU 64000000000LQFPO10x100 O
4 PD780132GC(A)-x x x -8BS 640 00000000LQFPO 14x140 O
4 PD780132GK(A)-x x x -9ET 640 00000000TQFPO12x120 d
4 PD780133GB(A)-x x x -8EU 640 00000000LQFPO 10x100 O
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u PD780138GK(A2)-x x x -9ET 64000000000TQFPO12x120 ad
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o110 O O

0200000000000001/30

goood

goooo
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4 PD78F0134M1GB-8EU
4 PD78F0134M1GC-8BS
4 PD78F0134M1GK-9ET
4 PD78F0134M2GB-8EU
1 PD78F0134M2GC-8BS
4 PD78F0134M2GK-9ET
4 PD78F0134M3GB-8EU
4 PD78F0134M3GC-8BS
4 PD78F0134M3GK-9ET
1 PD78F0134M4GB-8EU
4 PD78F0134M4GC-8BS
4 PD78F0134M4GK-9ET
4 PD78F0134M5GB-8EU
4 PD78F0134M5GC-8BS
4 PD78F0134M5GK-9ET
4 PD78F0134M6GB-8EU
1 PD78F0134M6GC-8BS
4 PD78F0134M6GK-9ET
4 PD78F0138M1GB-8EU
4 PD78F0138M1GC-8BS
4 PD78F0138M1GK-9ET
4 PD78F0138M2GB-8EU
4 PD78F0138M2GC-8BS
4 PD78F0138M2GK-9ET
4 PD78F0138M3GB-8EU
1 PD78F0138M3GC-8BS
4 PD78F0138M3GK-9ET
4 PD78F0138M4GB-8EU
4 PD78F0138M4GC-8BS
4 PD78F0138M4GK-9ET
4 PD78F0138M5GB-8EU
1 PD78F0138M5GC-8BS
4 PD78F0138M5GK-9ET
4 PD78F0138M6GB-8EU
4 PD78F0138M6GC-8BS
4 PD78F0138M6GK-9ET
4 PD78F0134M1GB-8EU-A
4 PD78F0134M1GC-8BS-A
4 PD78F0134M1GK-9ET-A
4 PD78F0134M2GB-8EU-A
4 PD78F0134M2GC-8BS-A
4 PD78F0134M2GK-9ET-A
4 PD78F0134M3GB-8EU-A
4 PD78F0134M3GC-8BS-A

640 00000000LQFPO 10x100
640 0000000D0LQFPO 14x140
640 00000000TAQFPO12x120
6400000000 0LQFPO10x100
640000000 00LQFPO 14x140
640 00000000TQFPO12x120
64000000000OLQFPO10x100
640 00000000LQFPO 14x140
64000000000 TQFPO12x120
640000000 00LQFPO10x100
6400000000 0OLQFPO 14x140
640 00000000TAQFPO12x120
6400000000 0LQFPO10x100
6400000000 0OLQFPO 14x140
640 00000000TQFPO12x120
64000000000OLQFPO10x100
640000000 00LQFPO 14x140
64000000000 TQFPO12x120
640000000 00LQFPO10x100
6400000000 0OLQFPO 14x140
64000000000 TQFPO12x120
640 00000000LQFPO 10x100
6400000000 0OLQFPO 14x140
640 00000000TQFPO12x120
6400000000 0LQFPDO10x100
640000000 00LQFPO 14x140
64000000000 TQFPO12x120
640000000 00LQFPO10x100
640 00000000LQFPO 14x140
64000000000 TQFPO12x120
640 00000000LQFPO 10x100
6400000000 0OLQFPO 14x140
640 00000000TAQFPO12x120
6400000000 0LQFPDO10x100
6400000000 0LQFPO 14x140
640 00000000TQFPO12x120
6400000000 0LQFPDO10x100
6400000000 0LQFPO 14x140
640 00000000TQFPO12x120
64000000000LQFPO10x100
640 00000000LQFPO 14x140
64000000000 TQFPO12x120
640000000 00LQFPO10x100
6400000000 0OLQFPO 14x140
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1 PD78F0134M3GK-9ET-A
1 PD78F0134M4GB-8EU-A
4 PD78F0134M4GC-8BS-A
1 PD78F0134M4GK-9ET-A
4 PD78F0134M5GB-8EU-A
1 PD78F0134M5GC-8BS-A
1 PD78F0134M5GK-9ET-A
1 PD78F0134M6GB-8EU-A
1 PD78F0134M6GC-8BS-A
1 PD78F0134M6GK-9ET-A
1 PD78F0138M1GB-8EU-A
4 PD78F0138M1GC-8BS-A
1 PD78F0138M1GK-9ET-A
1 PD78F0138M2GB-8EU-A
1 PD78F0138M2GC-8BS-A
4 PD78F0138M2GK-9ET-A
4 PD78F0138M3GB-8EU-A
1 PD78F0138M3GC-8BS-A
1 PD78F0138M3GK-9ET-A
1 PD78F0138M4GB-8EU-A
1 PD78F0138M4GC-8BS-A
1 PD78F0138M4GK-9ET-A
1 PD78F0138M5GB-8EU-A
1 PD78F0138M5GC-8BS-A
1 PD78F0138M5GK-9ET-A
4 PD78F0138M6GB-8EU-A
1 PD78F0138M6GC-8BS-A
1 PD78F0138M6GK-9ET-A
1 PD78F0134M1GB(A)-8EU
1 PD78F0134M1GC(A)-8BS
1 PD78F0134M1GK(A)-9ET
1 PD78F0134M2GB(A)-8EU
1 PD78F0134M2GC(A)-8BS
1 PD78F0134M2GK(A)-9ET
4 PD78F0134M3GB(A)-8EU
1 PD78F0134M3GC(A)-8BS
1 PD78F0134M3GK(A)-9ET
1 PD78F0134MAGB(A)-8EU
1 PD78F0134M4GC(A)-8BS
1 PD78F0134M4GK(A)-9ET
1 PD78F0134M5GB(A)-8EU
1 PD78F0134M5GC(A)-8BS
1 PD78F0134M5GK(A)-9ET

D D D O

640 00000000TQFPO12x120
64000000000OLQFPO10x100
640 00000000LQFPO 14x140
64000000000 TQFPO12x120
640 00000000LQFPO 10x100
6400000000 0OLQFPO 14x140
640 00000000TAQFPO12x120
6400000000 0LQFPO 10x100
6400000000 0OLQFPO 14x140
640 00000000TQFPO12x120
64000000000OLQFPO10x100
640 00000000LQFPO 14x140
64000000000 TQFPO12x120
640000000 00LQFPO10x100
6400000000 0OLQFPO 14x140
640 00000000TAQFPO12x120
640 00000000LQFPO 10x100
6400000000 0OLQFPO 14x140
640 00000000TQFPO12x120
64000000000OLQFPO10x100
640000000 00LQFPO 14x140
64000000000 TQFPO12x120
640000000 00LQFPO10x100
6400000000 0OLQFPO 14x140
64000000000 TQFPO12x120
640 00000000LQFPO 10x100
64000000000 LQFPO 14x140
640 00000000TAQFPO12x120
640 00000000LQFPO 10x100
6400000000 0OLQFPO 14x140
640 00000000TQFPO12x120
64000000000OLQFPO10x100
640000000 00LQFPO 14x140
64000000000 TQFPO12x120
640000000 00LQFPO10x100
640 00000000LQFPO 14x140
64000000000 TQFPO12x120
640 00000000LQFPO 10x100
6400000000 0OLQFPO 14x140
640 00000000TAQFPO12x120
6400000000 0LQFPO10x100
640 00000000LQFPO 14x140
64000000000 TQFPO12x120
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0200000000000003/30

goood
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1 PD78F0134M6GB(A)-8EU
1 PD78F0134M6GC(A)-8BS
1 PD78F0134MBGK(A)-9ET
1 PD78F0138M1GB(A)-8EU
1 PD78F0138M1GC(A)-8BS
1 PD78F0138M1GK(A)-9ET
4 PD78F0138M2GB(A)-8EU
1 PD78F0138M2GC(A)-8BS
1 PD78F0138M2GK(A)-9ET
1 PD78F0138M3GB(A)-8EU
1 PD78F0138M3GC(A)-8BS

1 PD78F0138M3GK(A)-9ET

1 PD78F0138M4GB(A)-8EU

1 PD78F0138M4GC(A)-8BS

1 PD78F0138M4GK(A)-9ET

4 PD78F0138M5GB(A)-8EU

1 PD78F0138M5GC(A)-8BS

1 PD78F0138M5GK(A)-9ET

4 PD78F0138M6GB(A)-8EU

1 PD78F0138M6GC(A)-8BS

1 PD78F0138M6GK(A)-9ET

1 PD78F0134M1GB(A1)-8EU
1 PD78F0134M1GC(A1)-8BS
1 PD78F0134M1GK(A1)-9ET
1« PD78F0134M2GB(A1)-8EU
1 PD78F0134M2GC(A1)-8BS
1 PD78F0134M2GK(A1)-9ET
4 PD78F0134M5GB(A1)-8EU
1 PD78F0134M5GC(A1)-8BS
1 PD78F0134M5GK(A1)-9ET
1 PD78F0134M6GB(A1)-8EU
1 PD78F0134M6GC(A1)-8BS
1 PD78F0134M6GK(A1)-9ET
1 PD78F0138M1GB(A1)-8EU
4 PD78F0138M1GC(A1)-8BS
1 PD78F0138M1GK(A1)-9ET
1 PD78F0138M2GB(A1)-8EU
1 PD78F0138M2GC(A1)-8BS
1 PD78F0138M2GK(A1)-9ET
4 PD78F0138M5GB(A1)-8EU
1 PD78F0138M5GC(A1)-8BS
1 PD78F0138M5GK(A1)-9ET
1 PD78F0138M6GB(A1)-8EU
1 PD78F0138M6GC(A1)-8BS
1 PD78F0138M6GK(A1)-9ET

640 00000000LQFPO 10x100
6400000000 0OLQFPO 14x140
640 00000000TQFPO12x120
64000000000OLQFPO10x100
640 00000000LQFPO 14x140
64000000000 TQFPO12x120
640000000 00LQFPO10x100
6400000000 0OLQFPO 14x140
64000000000 TQFPO12x120
640 00000000LQFPO 10x100
6400000000 0OLQFPO 14x140
640 00000000TQFPO12x120
6400000000 0LQFPO10x100
640000000 00LQFPO 14x140
64000000000 TQFPO12x120
640000000 00LQFPO10x100
64000000000LQFPO 14x140
64000000000 TQFPO12x120
640000000 00LQFPO10x100
6400000000 0OLQFPO 14x140
64000000000 TQFPO12x120
640 00000000LQFPO 10x100
6400000000 0OLQFPO 14x140
640 00000000TQFPO12x120
6400000000 0LQFPDO10x100
640000000 00LQFPO 14x140
64000000000 TQFPO12x120
640000000 00LQFPO10x100
640 00000000LQFPO 14x140
64000000000 TQFPO12x120
640 00000000LQFPO 10x100
6400000000 0OLQFPO 14x140
640 00000000TAQFPO12x120
6400000000 0LQFPDO10x100
640000000 00LQFPO 14x140
640 00000000TQFPO12x120
64000000000LQFPO10x100
640 00000000LQFPO 14x140
64000000000 TQFPO12x120
640000000 00LQFPO10x100
6400000000 0OLQFPO 14x140
640 00000000TAQFPO12x120
6400000000 0LQFPO10x100
6400000000 0OLQFPO 14x140
640 00000000TQFPO12x120

gboboboooboobogo
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OOOROMOOOuPD780131, 780132, 780133, 780134, 780136, 7801380 0 0 0 0 00O O OO OO
jd0o0Oooo0omodooopoo@mpPOC0O00DODOOODOOONOOOOODDOOORING-OSC
oooooooooOooOo1obo0oobooooooDoo0ooooOoooooOoPeo-PE3COODOODOOO
goooooooon

goorROMOOOOOOOOOOOOOOOOOOOOOOOOOOOOOooooooooog

0102 ODOOROMOOOOODOOCOOODOOOODOOOODOOOODOODOOODO

ooooooooo

gooooooooono

PoOCO O Ring-OSC goooooo
pocOOOO (OOOO 4 PD78F0134M1GB-8EU u PD78F0134M1GK-9ET-A u PD78F0138M1GC(A)-8BS
4 PD78F0134M1GC-8BS u PD78F0138M1GB-8EU-A u PD78F0138M1GK(A)-9ET
4 PD78F0134M1GK-9ET 1 PD78F0138M1GC-8BS-A 1 PD78F0134M1GB(A1)-8EU
4 PD78F0138M1GB-8EU 1 PD78F0138M1GK-9ET-A 1 PD78F0134M1GC(A1)-8BS
4 PD78F0138M1GC-8BS 1 PD78F0134M1GB(A)-8EU 1 PD78F0134M1GK(A1)-9ET
4 PD78F0138M1GK-9ET u PD78F0134M1GC(A)-8BS 1 PD78F0138M1GB(A1)-8EU
4 PD78F0134M1GB-8EU-A 4 PD78F0134M1GK(A)-9ET 1 PD78F0138M1GC(A1)-8BS
4 PD78F0134M1GC-8BS-A 1 PD78F0138M1GB(A)-8EU 1 PD78F0138M1GK(A1)-9ET
oooooo 4 PD78F0134M2GB-8EU 1 PD78F0134M2GK-9ET-A 1 PD78F0138M2GC(A)-8BS
0oo0oo0oo0 |uPD78F0134M2GC-8BS 1 PD78F0138M2GB-8EU-A 1 PD78F0138M2GK(A)-9ET
4 PD78F0134M2GK-9ET u PD78F0138M2GC-8BS-A u PD78F0134M2GB(A1)-8EU
4 PD78F0138M2GB-8EU 1 PD78F0138M2GK-9ET-A u PD78F0134M2GC(A1)-8BS
4 PD78F0138M2GC-8BS u PD78F0134M2GB(A)-8EU 1 PD78F0134M2GK(A1)-9ET
4 PD78F0138M2GK-9ET 1 PD78F0134M2GC(A)-8BS 1 PD78F0138M2GB(A1)-8EU
4 PD78F0134M2GB-8EU-A 1 PD78F0134M2GK(A)-9ET 1 PD78F0138M2GC(A1)-8BS
4 PD78F0134M2GC-8BS-A 1 PD78F0138M2GB(A)-8EU 1 PD78F0138M2GK(A1)-9ET
POCO O oooo 4 PD78F0134M3GB-8EU u PD78F0134M3GB-8EU-A u PD78F0134M3GB(A)-8EU
[1 Vpoc =2.85V 4 PD78F0134M3GC-8BS u PD78F0134M3GC-8BS-A u PD78F0134M3GC(A)-8BS
+ 0.15Vv0O 4 PD78F0134M3GK-9ET 1 PD78F0134M3GK-9ET-A 1 PD78F0134M3GK(A)-9ET
4 PD78F0138M3GB-8EU 1 PD78F0138M3GB-8EU-A 1 PD78F0138M3GB(A)-8EU
4 PD78F0138M3GC-8BS 1 PD78F0138M3GC-8BS-A 1 PD78F0138M3GC(A)-8BS
4 PD78F0138M3GK-9ET u PD78F0138M3GK-9ET-A u PD78F0138M3GK(A)-9ET
oooooao 4 PD78F0134M4GB-8EU u PD78F0134M4GB-8EU-A u PD78F0134M4GB(A)-8EU
oooo0ooo0o0 |uPD78F0134M4GC-8BS 1 PD78F0134M4GC-8BS-A 1 PD78F0134M4GC(A)-8BS
4 PD78F0134M4GK-9ET 1 PD78F0134M4GK-9ET-A 1 PD78F0134M4GK(A)-9ET
4 PD78F0138M4GB-8EU 1 PD78F0138M4GB-8EU-A 1 PD78F0138M4GB(A)-8EU
4 PD78F0138M4GC-8BS u PD78F0138M4GC-8BS-A u PD78F0138M4GC(A)-8BS
4 PD78F0138M4GK-9ET u PD78F0138M4GK-9ET-A u PD78F0138M4GK(A)-9ET
POCO O oooo 4 PD78F0134M5GB-8EU 1 PD78F0134M5GK-9ET-A 1 PD78F0138M5GC(A)-8BS
1 Vroc = 3.5V 4 PD78F0134M5GC-8BS 1 PD78F0138M5GB-8EU-A 1 PD78F0138M5GK(A)-9ET
+0.2V0O 4 PD78F0134M5GK-9ET 1 PD78F0138M5GC-8BS-A 1 PD78F0134M5GB(A1)-8EU
4 PD78F0138M5GB-8EU u PD78F0138M5GK-9ET-A u PD78F0134M5GC(A1)-8BS
4 PD78F0138M5GC-8BS u PD78F0134M5GB(A)-8EU 1 PD78F0134M5GK(A1)-9ET
4 PD78F0138M5GK-9ET u PD78F0134M5GC(A)-8BS 1 PD78F0138M5GB(A1)-8EU
4 PD78F0134M5GB-8EU-A 1 PD78F0134M5GK(A)-9ET 1 PD78F0138M5GC(A1)-8BS
4 PD78F0134M5GC-8BS-A £ PD78F0138M5GB(A)-8EU 1 PD78F0138M5GK(A1)-9ET
oooooo 4 PD78F0134M6GB-8EU 1 PD78F0134M6GK-9ET-A 1 PD78F0138M6GC(A)-8BS
ooooooo (4PD78F0134M6GC-8BS u PD78F0138M6GB-8EU-A u PD78F0138M6GK(A)-9ET

4 PD78F0134M6GK-9ET
4 PD78F0138M6GB-8EU
4 PD78F0138M6GC-8BS
4 PD78F0138M6GK-9ET
4 PD78F0134M6GB-8EU-A
4 PD78F0134M6GC-8BS-A

4 PD78F0138M6GC-8BS-A
4 PD78F0138M6GK-9ET-A
1 PD78F0134M6GB(A)-8EU
4 PD78F0134M6GC(A)-8BS
4 PD78F0134M6GK(A)-9ET
1 PD78F0138M6GB(A)-8EU

1 PD78F0134M6GB(A1)-8EU
1 PD78F0134M6GC(A1)-8BS
4 PD78F0134M6GK(A1)-9ET
1 PD78F0138M6GB(A1)-8EU
4 PD78F0138M6GC(A1)-8BS
4 PD78F0138M6GK(A1)-9ET

00o00o00oooooo  u16228JJ3V1UD
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0640 00000000OLQFPO 10x100
0640 00000000OLQFPO 14x140
0640 00000000OTQFPO 12x120

0
1
2
3
4
5
6
7

Q@ |«———O P20/AN
A +——0O P21/AN
J [=—0 P22/AN
Q =——0O P23/AN
S —O P24/AN
3 —O P25/AN
D =—0O P26/AN
9 f«——0O P27/AN
D —O P70/KRO
S —O P71/KR1
L |+—0O P72/KR2
& |=—O P73/IKR3
O |=—=0O P74/KR4
9 l+—0O P75/KR5
& [~—O P76/KR6
& =—0O P77/IKR7

AVrer O——— 1 O 48 [=—0O P40
AVss O———— 2 47 [+—0O P41
ICOVeerD O———— 3 46 |~—0O P42
Voo O———| 4 45 |~—(O P43
REGCO——]5 44 +—0O P50
VssO——1 6 43 |+=—0O P51
X1O—— 7 42 |=~—0O P52
X20— 8 41 |=—0O P53
RESETO——{ 9 40 |=—0O P00/TI000
XT1O—{ 10 39 |=—=O P0O1/TI010/TO00
XT2O0—— 11 38 [+~—0O P02/S011"
P130 O=— 12 37 |[+~—=O P03/SI111Y
P120/INTPQ O=—— 13 36 [+~—O P04/SCK11Y
P33/TI51/TO5L/INTP4 O~— 14 35 [~—O P05/SSI117/T1001"
P32/INTP3 O=~—— 15 34 [=—=O P06/TI011" /TO01"
P31/INTP2 O=—| 16 3B|F——OEVmw
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
££££££££££££££££
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S35 5 22
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o SO11, SI11, SCK11, SSI11, TI001, TI011, TO01O O x PD780133, 780134, 78F0134, 780136, 780138,
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goano

ANIO-ANI7
AVREF
AVss

BUZ

EVop

EVss

IC
INTPO-INTP7
KRO-KR7
P00-P06
P10-P17
P20-P27
P30-P33
P40-P43
P50-P53
P60-P63
P70-P77
P120
P130
P140, P141

O Analog Input

O Analog Reference Voltage
0 Analog Ground

00 Buzzer Output

O Power Supply for Port
O Ground for Port

O Internally Connected

0 External Interrupt Input
O Key Return

O Port 0

O Port 1

O Port 2

O Port 3

O Port 4

O Port 5

O Port 6

O Port 7

O Port 12

O Port 13

O Port 14

PCL

REGC
RESET

RxDO0, RxD6
SCK10, SCK11"
SI10, SI11”
S010, SO11"
SITEG

TI000, TI010,
TI001", TI0117,
TI50, TI51
TO00, TO01”,
TO50, TO51,
TOHO, TOH1
TxDO, TxD6
VoD

Vep

Vss

X1, X2

XT1, XT2

0 Programmable Clock Output

00 Regulator Capacitance

O Reset

O Receive Data

O Serial Clock Input/Output

O Serial Data Input

O Serial Data Output

0 Serial Interface Chip Select Input

0 Timer Input

O Timer Output

O Transmit Data

0 Power Supply

0 Programming Power Supply

O Ground

O Crystal Oscillator (X1 Input Clock)

O Crystal Oscillator (Subsystem Clock)

0 SO11, SI11, SCK11, SSI11, TI001, TI1011, TO010O O p PD780133, 780134, 78F0134, 780136, 780138,

78F01380 00O

00o00o00oooooo  u16228JJ3V1UD
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0640 0000000DOFBGADGx60 O ¢ PD7801340 000000

Top View Bottom View

8 00000000

7 00000000

6 00000000

5 00000000

4 00000000

3 00000000

2 00000000

1 00000000

NABCDEFGH HGFEDTCIBA
ooooooooo

gooo O 0O gooo 0o O oooo 0o 0O goooo O 0O
A1 P31/INTP2 C1 P30/INTP1 E1 P12/SO10 G1 P63
A2 P32/INTP3 C2 P17/T150/TO50 E2 P11/SI10/RxD0O G2 P05/SSI111/T1001
A3 XT2 C3 P141/BUZ/INTP7 E3 P10/SCK10/TxD0 G3 P04/SCK11
A4 X2 C4 P130 E4 P62 G4 P01/T1010/TO00
A5 Vss C5 RESET E5 P52 G5 P50
A6 IC C6 P23/ANI3 E6 P70/KRO G6 P42
A7 AVss c7 P22/ANI2 E7 P71/KR1 G7 P76/KR6
A8 AVREF Cc8 P24/ANI4 E8 P73/KR3 G8 P77/IKR7
B1 P140/PCL/INTP6 D1 P14/RxD6 F1 P61 H1 EVss
B2 P33/T151/TO51/INTP4 | D2 P13/TxD6 F2 P60 H2 EVbD
B3 P120/INTPO D3 P15/TOHO F3 P02/SO11 H3 P03/SI111
B4 XT1 D4 P16/TOH1/INTPS F4 P53 H4 P06/TI011/TO01
B5 X1 D5 REGC F5 P43 H5 P0OO0/TI000
B6 VbD D6 P25/ANI5 F6 P75/KR5 H6 P51
B7 P20/ANIO D7 P26/ANI6 F7 P72/KR2 H7 P41
B8 P21/ANI1 D8 P27/ANI7 F8 P74/KR4 H8 P40

0010 1C0O Internally Connectedd O 00O VssOOOOODOOOOODOO
20AVssDO0OVssOOOOOOOoood
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*» 1.6 Kx1DOOoooogd

1.6.1 78KO0/Kx1, 78KO/Kx1+0 00 0O

03000SsSOPO7.62mm0.65mmO 000

78KO/KB1 78KO/KB1+
u PD78F0103 W PD780103 | | PD78F0103H
00000000024KB, 00 U ROMU 24 KB, 00000000 024KB,
RAM 768 B RAM 768 B RAMU 768 B
u PD780102 | PD78F0102H
00 0 ROMO 16 KB, 00000000 016KB,
RAMLI 768 B RAML] 768 B
y PD780101 | PD78F0101H
00 0 ROMO 8 KB, 00000000 D08KS,
RAMO 512 B RAMD 512 B
0440 0 LQFPO 10x10 mm 0.8 mmO 0 0 O
78KO/KC1 78KO/KC1+
[ vroreroi4a |—— urD7so14 | | PD78FO114H/HDU
00000000032KB, 00 0 ROMO 32 KB, 00000000032KB,
RAMO 1 KB RAMO 1 KB RAMO 1 KB
u PD780113 | PD78F0113H
00 0 ROMO 24 KB, 00000000 024KB,
RAMLO 1 KB RAMO 1 KB
y PD780112 | PD78F0112H
0 0 U ROMU 16 KB, 000000000 16KB,
RAMO 512 B RAMO 512 B
00 0 ROMO 8 KB,
RAMI 512 B
0520 0 LQFPO 10x10 mm 0.65 mmO O 0 O
78KO0/KD1 78KO/KD1+
[ vporeroiza |—— urD7eo124 | | PD78F0124H/HDC
000000D0O032KB, 000 ROMO 32 KB, 00000000032KB,
RAMO 1 KB RAMO 1 KB RAMO 1 KB
u PD780123 | PD78F0123H
00 0 ROMO 24 KB, 00000000 024KB,
RAMO 1 KB RAMO 1 KB
y PD780122 | PD78F0122H
00 0 ROMO 16 KB, 00000000 016KB,
RAMO 512 B RAML 512 B
00 0 ROMD 8 KB,
RAML 512 B
0 640 0 LQFP, TQFPO 10x10 mm 0.5 mmO 0 0 O 12x12 mm 0.65 mmO O O 0 14x14 mm 0.8 mmO 0 0 O
78KO/KE1L 78KO/KEL+
| 4 PD78F0138 ]74 u PD780138 | | PD78F0138H/HDC
00000000 060KB, 000 ROMO 60 KB, 00000000060KB,
RAMO 2 KB RAMO 2 KB RAMO 2 KB
u PD780136 | PD78F0136H
00 0 ROMD 48 KB, 00000000 048KB,
RAMO 2 KB RAMO 2 KB
u PD78F0134 ]74 W PD780134 | | PD78F0134H
00000000032KB, 00 O ROMO 32 KB, 00000000 032KB,
RAMO 1 KB RAMO 1 KB RAMO 1 KB
u PD780133 | PD78F0133H
00 0 ROMO 24 KB, 00000000 024KB,
RAMO 1 KB RAMO 1 KB
y PD780132 | PD78F0132H
00 0 ROMO 16 KB, 00000000 016KB,
RAML 512 B RAMO 512 B

u PD780131

00 0ROMO 8 KB,
RAMO 512 B

0800 0 TQFP, QFPO 12x12 mm 0.5 mmO O O O 14x14 mm 0.65 mmO O O O
78K0/KF1 78KO/KF1+

[ weorsroas |—— 1w PD780148 | PD78FO0148H/HD"

00000000060KB, 00 0ROMO60 KB, 00000000060 Ks,
RAMO 2 KB RAMO 2 KB RAMO 2 KB

u PD780146

00 0ROMO 48 KB,
RAMLO 2 KB

u PD780144

00 0ROMO 32 KB,
RAMO 1 KB

u PD780143

000 ROMO 24 KB,
RAMO 1 KB

0 obobooboooobooboobobo

00o00o00oooooo  u16228JJ3V1UD
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78KO/Kx1DO0O0DOOOODOOOOOD

O O 78K0/KB1 78KO/KC1 78KO/KD1 78KO/KE1 78KO/KF1
ooo 3000 4400 520 00 640 0 800 0
oo 0 00 ROM 8 |16/ 0 |8/ |24/ | 0 |8/ |24/| 0 |8/ |24/| 0 |48/ O |24/|48/| O
ooo 24 16 | 32 16 | 32 16 | 32 60 32 | 60
PKOOOD |opooooooo O 24 O 32 O 32 | 32| 0 | 60 O 60
RAM 05| 075 |05 1 05 1 05 1 2 1 2
0ooo Voo = 2.50 5.5 V"2
njafa)sfs)slals; 0.166 S0 12 MHz, Voo =4.0055 VO 0 | 0 REGCD O 0 Voo 0 0 O
0.2 50 10 MHz, Voo = 3.50 5.5 VI 0] 0.166 4 s 12 MHz, Voo = 4.00 5.5 VO O
0.238 1 €18.38 MHz, Voo = 30055 VO [ 0.2 2 s 10 MHz, Voo = 3.50 5.5 VO O
0.4 105 MHz, Voo = 250 5.5 VO O | 0.238 y s0 8.38 MHz, Voo = 3.00 5.5 VO [
0.4 4 's05 MHz, Voo = 2.50 5.5 VO O
0000 |X100 2012 MHz
oooooo u| 32.768 kHz
Ring-0SC 240 kHzO TYP.O
0oo |emosoOO 17 19 26 38 54
CcMOSO O 4 8
cMOSO O 1
N-ch0ODOO0O0 O 4
oooooo
000 160000 TMoOD 1¢ch 2ch [1en| 2cn
8000 0 TM50 1¢ch | 2¢ch
80000 TMHO 2ch
0oo 0 | 1ch
WDT 1 ch
00 o|soocs”® 1 ¢ch 2ch 1ch| 2ch
0odO|ooooosoocsl a 1ch
0000 yarT™® O 1ch
U LIN-busC 0 UART 1 ch
10000ADOODOD 4 ch 8ch
oooo [oo 6 7 | 8 9 9
oo 11 12 15 16 19 17 20
000000000 0 4ch | 8ch
0000 |RESETOO oo
POC 2.85V+ 0.15V/3.5V+ 020VO 000000000000 00000
LVI 2.85V/3.1V/3.3V+ 0.15V/3.5V/3.7V/3.9V/41V/43V+ 02VO0O0000000000000
0ooooO0oo oo
WDT oo
0oo00000O0D0oo 0 0ooooooo oo
oooo o 16000 16000032000+ 16000
ROMOOOOODO O | oo | O
0oooooo HALT/STOPO O O
oooooo 00000000000ADDOD400085 O
000DO0AID0004000110 00DOOROMOIOODOD4000105 00000000 000000
00000A200004000125 000 00ROMO OO

O1. pOCOCOOCOOOOOVeocOO2.85V+£0.15VO0 0000000030055 VO00000000000000O
2. pPOCOODOOOOOOVeocODO35V+02VOOOOOOODOO3.7065VOO0O0OOOOO0OOODOODOO
3. J0O0ooooooobooooooooooooooooo
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78KO/Kx1+0D 00 DOOOO0ODOOO0OD

o o 78K0/KB1+ 78K0/KC1+ 78K0/KD1+ 78KO/KE1+ 78KO/KF1+
ooo 3000 4400 5200 640 O 800 O
00ooOo|ooooomoo 8 16 /24 16 24 /32 16 24/32 16 24 /32 48 /60 60
0KOOOO [ RAM 0.5 0.75 0.5 1 0.5 1 0.5 1 2 2
oooo VDD=2.5D5.5VDRing-OSCDDDDDDDDDDDDDDDDDVDD=2.OD5.5VJ1D

oooooooo

0.125 xs00 16 MHz, Voo =4.005.5VO 0 0 0.2 #sO 10 MHz, Voo =3.50 5.5vO 0 O
0.238 s 8.38 MHz, Voo = 3.00 5.5vVO 00 0.4 s 5 MHz, Voo =2.50 5.5 VO O

0000 |00000000 2016 MHz
RC 30 4 MHz | 0
oooooo 0 32.768 kHz
Ring-OSC 240 kHz0 TYP.O
000 [cMosOooO 17 19 | 26 38 54
CMOSO [0 4 8
cMOSO [0 1
N-chOOOO00 0 4
0ooooo
000 [160000TMOD 1ch 2ch
80000 TM50 1ch | 2ch
80000 TMHO 2ch
0oo 0 | 1ch
WDT 1¢ch
000 |300cs”? 1ch 2ch
000 |ooooosoocsl a 1ch
000 |yarT’? O 1¢ch
OO0 | LIN-busD 0 UART 1ch
10000ADOC0O00 4ch 8 ch
0ooo (oo 6 7 | 8 9 9
oo 11 12 15 16 19 20
000000000 O 4 ch | 8 ch
0000 |RESETO O oo
POC 24V+04VO0O0000OO00
LVI 2.35V/2.6 V/2.85 V/3.1 V33V 0.15V/35V/3.7 V39 V/41Vi43 v+ 02VI O 0000000000000
00000000 0o
WDT oo
000000000000 0 DOoDooood | 0o
000000000000 0 | oo
oooo 0 |16000x 160002000+ 16000
ROMO OO O0D 0 oo | @
0000000000000 oo

ooooooOooooooDoo

1 PD78F0114HD, 78F0124HD, 78F0138HD, 78F0148HD

ooooooo HALT/STOPO O O
oooood Ta= 0400085 0
01, pPOCOOOO0OOOOVrecOO21V£01VOODODO220565V0000000000O00O0OO

2. D0O000OOOOO0ODOOOO0OOOOoODOOoOoODbOOOoDO

00o00o00oooooo  u16228JJ3V1UD
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1.6.2 VB850ES/Kx1, VBS0ES/Kx1+0 0 OO O

0640000000 O0OLQFPO10x 10 mm, 0.5 mmO 000
0640 000000D0OTQFPO12x 12mm, 0.65mmI 000
0640000000 DOOLQFPO14x 14 mm, 0.8 mmI OO O

V850ES/KE1

| u PD70F3207HY
[ v PD70F3207H

000000000128KB,
RAMO 4 KB

osoooOoOoOoOooOTQFPO12x 12mm,0.5mmO0 00
gsoooO0O00d0dOOOQFPO14x 14 mm,0.65mmO 000

V850ES/KF1

| u PD70F3211HY |
[ w PD7OF3211H

000000000256 KB,
RAMO 12 KB

[ v PD70F3210HYIJ

V850ES/KE1+
| u PD703207Y | u PD70F3302Y | u PD703302Y
[ 1 PD703207 IJ [  PD70F3302 [ PD703302 IJ
0 0 O ROMO 128 KB, 000000000128 KB, 0 0 O ROMO 128 KB,
RAMO 4 KB RAMO 4 KB RAMO 4 KB
| v PD703206Y | u PD703301Y
u PD703206 |J u PD703301 IJ
0 O O ROMO 96 KB, 0 0 O ROMO 96 KB,
RAMO 4 KB RAMO 4 KB
V850ES/KF1+

0 O O ROMO 256 KB, 000000000256 KB,

[ ©PD7OF3210H |

000000000 128KB,
RAMO 6 KB

| u PD70F3210Y
[ w PD70F3210
00o000oooOi128KB,
RAML 6 KB

o1o000000000DO00LQFPO14x 14 mm,0.5mmO 000
ot1o000000000DO00QFPO14x 20 mm,0.65 mmO 000

VB850ES/KG1

| u PD70F3215HY |
[ w PD7OF3215H

000000000256 KB,
RAMO 16 KB

| u PD70F3214HY

RAMO 12 KB RAMO 12 KB
| u PD703210Y | v PD70F3306Y
[ ©PD703210 IJ [ v PD70F3306 IJ
00 0 ROML 128 KB, 000000000 128KB,
RAML 4 KB RAMO 6 KB
| v PD703209Y
—|  u PD703209 IJ
00 O ROMD 96 KB,
RAMD 4 KB
| u PD703208Y
L1 1 PD703208 |J
00 O ROMO 64 KB,
RAML 4 KB
V850ES/KG1+

u PD703215Y
p PD703215

0 0 0 ROMO 256 KB, 000000000256 KB,

[ ©PD7OF3214H |

000000000128 KB,
RAMCO 6 KB

| u PD70F3214Y
[ © PD70F3214
000000000128KB,
RAMO 6 KB

01440 00000000LQFPO20x 20 mm, 0.5 mmO 000

V850ES/KJ1

| u PD70F3218HY |
[ w PD70F3218H

000000000256 KB,
RAMO 16 KB

| u PD70F3217HY
[ w PD7OF3217H
000000000128KB,
RAMO 6 KB

| u PD70F3217Y
[ © PD70F3217
000000000 128KB,
RAML 6 KB
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RAM 16 KB RAMO 16 KB
| u PD703214Y | u PD70F3311Y
[ 1 PD703214 IJ [ v PD70Fs311 IJ
001 RO 128 KB, 000000000 128KB,
RAMO 6 K RAMO 6 KB
| u PD703213Y
—| u PD703213 |J
0 0 0 ROM 96 KB,
RAML 4 KB
|  u PD703212Y
L1 1 PD703212 IJ
0 0 0 ROM 64 KB,
RAMO 4 KB
VB50ES/KJ1+

0 0 0 ROMO 256 KB, 000000000256 KB,

RAML 16 KB RAMI 16 KB
| uPD703217Y | v PD70F3316Y
u PD703217 IJ [ © PD70Fs316 IJ
0 0 O ROMO 128 KB, 000000000 128KB,
RAMO 6 KB RAML 6 KB
| u PD703216Y
u PD703216 IJ
0 0 0 ROMO 96 KB,
RAML 4 KB
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y PD703211Y | u PD70F3308Y
u PD703211 [ w PD70F3308 |

0 0O O ROMO 256 KB,

| u PD70F3313Y |
[ v PD7oF3s13 |

0 0 O ROMO 256 KB,

y PD703218Y | u PD70F3318Y |
u PD703218 | u PD70F3318 |

0 O O ROMO 256 KB,
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V850ES/Kx1O O OO DOOOO0O0O0O00O0

O O V850ES/KE1 V850ES/KF1 V850ES/KG1 V850ES/KJ1
ood 640 0 800 O 1000 O 1440 0
od 00 0ROM 96/128 O 64/(128| O (256 O |64/(128| O |256( 0 | 96/ | O [256| O
0ooo 96 96 128
IKOOOO ([Dooooooon ] 128 O |0 (128| 0 |256( 0 | O |128( O |256| O [128| O |256
RAM 4 6 12 4 6 16 6 16
oooo 27055V
oooooooo 50 ns@20 MHz
oooo X100 2010 MHz
oooooo 32.768 KHz
Ring-OSC O
ooo CMOsSO O 8 8 8 16
cMoso oo 43 59 76 112
N-ch DOOO0OOO 1 2 4 6
gooooo
ooo 160 00O TMPO 1ch O 1ch O 1ch O 1ch
160 0 O O TMOO 1ch 2ch 4ch 6 ch
80 o0 TM50 2ch 2ch 2ch 2ch
80 000U TMHO 2ch 2ch 2ch 2ch
oooooooooo 1ch 1ch 1ch 1ch
oo 1ch 1ch 1ch 1ch
WDT1 1ch 1ch 1ch 1ch
WDT2 1ch 1ch 1ch 1ch
RTO 6000x 1ch 6000x 1ch 6000x 1ch 6000x 2ch
ooooo |csl 2c¢ch 2ch 2ch 3ch
00000 (ooooo3oocsl 0 1ch 2ch 2ch
ua UART 2ch 2ch 2ch 3ch
LIN-busO O UART 0 0 0 0
12c” 1ch 1ch 1¢ch 2¢ch
oogoo gooooo ] 128 KO OO 3MoOOO 1isMoOod
gooooog O 16000 22000 24000
googd ] gobooooooo gooooooobooboon
DMAOOODOOO O | g |
1o0ooADOOOOO 8 ch 8 ch 8 ch 16 ch
sooobDADDOOOO O | 2ch 2ch
oooo oo 8 8 8 8
od 26 26 29 31 34 40 43
goooooooo 8 ch 8 ch 8 ch 8 ch
oooo RESETO O oo
POC 0o
LVI oo
gooooogoo oo
WDT1 oo
WDT2 oo
rROMOOOOOO 400
oooooo oo oo
ooooo HALT/IDLE/STOP/O O IDLEO O O
gooooo Ta= 0400085 0

0 yYoOoOood

00o00o00oooooo  u16228JJ3V1UD
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o100 O O
V850ES/Kx1+O0 0 0D O0D0O000OD0O0O0O
O O VB850ES/KE1+ V850ES/KF1+ V850ES/KG1+ V850ES/KJ1+
ood 640 0 800 O 1000 O 1440 0
od 00 0ROM 96/128 O 128 | 256 a 128/256 0 128/256 0
ooo gooboooooo g 128 g O 256 O 256 O 256
HKOODOO |RAM 4 6 12 6 16 6 16
oooo 27055V
gooooooo 50 ns@20 MHz
oooo X100 2010 MHz
oooooo 32.768 KHz
Ring-OSC 240 kHz0O typ.O
ooo CMOosO O 8 8 8 16
cMosSO OO 43 59 76 112
N-ch DOOOOO 1 2 4 6
gooooo
0ooo 160000 TMPO 1ch 1ch 1ch 1ch
160 O O O TM0O 1ch 2ch 4 ch 6 ch
80 000 TM50 2ch 2ch 2ch 2ch
80 00U UTMHO 2ch 2ch 2ch 2ch
gooooooogo 1ch 1ch 1ch 1ch
oo 1ch 1ch 1ch 1ch
WDT1 1ch 1ch 1ch 1ch
WDT2 1ch 1ch 1ch 1ch
RTO 6000x 1ch 60 00x 1ch 60 00x 1ch 60 00x 2ch
ooooo |csl 2ch 2c¢ch 2ch 3ch
ooooojooooos3oocsl O 1ch 2ch 2ch
oo UART 1ch 1ch 1ch 2ch
LIN-busO O UART 1ch 1ch 1ch 1ch
’c” 1ch 1ch 1ch 2¢ch
oooo gooooo O 128 KO OO 3IMoOoOO 15MO000
gooooog ] 16000 22000 24000
googd O goooooooo goo0oO0ooooooooo
DMAOOODOOO ] O 4 ch 4 ch
10000ADO0OOODO 8 ch 8 ch 8 ch 16 ch
sgioob/ADDOODOO ] O 2ch 2ch
oooo oo 9 9 9 9
oo 27 30 42 48
ooooooooo 8 ch 8 ch 8 ch 8 ch
oogoo RESETO O oo
POC 27vV0000
LVI 3.1/3.3+ 0.15VO0 00 3.5/3.7/3.9/4.1/43+ 0.2VO0 00000000 0OOOOOO

oooooooo

OO00ORiIng-OSCOOOODOOO

WDT1 0od

WDT2 od
ROMOOOOOO 400
oooooo od od
ooooo HALT/IDLE/STOP/O O IDLEC O O
oooooo Ta= 0400085 0

0 yYoOoOood
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1.7 0O0OOO

[

TOO00/TI010/PO1 =~—=
TIO00/PO0 ——

16-bit TIMER/
EVENT COUNTER 00

TOO01°YTI0117Y/P06 =—
TI001" /P05 ——=

16-bit TIMER/"*
EVENT COUNTER 01

TOHO/P15 =—

8-bit TIMER HO

TOH1/P16 =—

8-bit TIMER H1

TI50/TO50/P17 ~—»

8-bit TIMER/
EVENT COUNTER 50

TI51/TO51/P33 =—

8-bit TIMER/
EVENT COUNTER 51

WATCH TIMER

WATCHDOG TIMER

RxDO/P11 ——
TxDO/P10 =—-{

SERIAL
INTERFACE UARTO

78K/0
CPU
CORE

ROM
(FLASH
MEMORY)

g U

RxD6/P14 ——
TxD6/P13 ~—

SERIAL
INTERFACE UART6

SI10/P11 ——=
SO10/P12 =—
SCK10/P10 =-—

SERIAL
INTERFACE CSI10

SI119YP03 ——»
SO117YP02 ~—
SCK11°YP04 =—=
SSI17Y/P05 ——=

SERIAL
INTERFACE CSI11°*

I VR VR I VI S I I VA VA VY

ANIO/P20-

{

(8
ANI7/P27 A/D CONVERTER
AVrRer ——
AVss ———
INTPO/P120 —*
INTP1/P30-
INTP4/P33 2 INTERRUPT
INTP5/P16 — ~ CONTROL
INTP6/P140,
INTP7/P141 —2—
MULTIPLIER &
DIVIDER

(>

O1.

2. uPD780136, 780138, 78F01380 0 O

g U

INTERNAL INTERNAL
HIGH-SPEED| | EXPANSION
RAM RAM"2
Vob, Vss, IC

EVoo EVss (VPP)

4 PD780133, 780134, 78F0134, 780136, 780138, 78F01380 O O

00 0O O0O00O0uPD78F0134,78F01380 000

00o00o00oooooo  u16228JJ3V1UD

porTo K 7_>P00-P06
PORT 1 "8 >P10-P17
PORT 2 8 ]P20-P27
PORT3 K4 >P30-P33
PORT4 (T4 >P4ao-Pa3
PORTs [ 4 >P50-P53
PORT6 [ 4 >P60-P63
PORT7 K B OP70-P77
PORT 12 -~ P120
PORT13  |—=P130
PORT14 K 2 >P140, P141
BUZZER OUTPUT BUZ/P141
ST R

CLOCK MONITOR

g ey U UL LPYIYLYYLTYY

POWER ON CLEAR/ POC/LVI
LOW VOLTAGE CONTROL
INDICATOR
KRO/P70-
KEY RETURN
v 8] KR7/P77
RESET CONTROL
Ring-OSC
RESET
SYSTEM X1
X2
CONTROL
XT1
XT2
VOLTAGE
REGULATOR REGC
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1.8 OOO0O
0 1/20
o O 4 PD780131 | 4 PD780132 | 1 PD780133 | 1 PD780134 |« PD78F0134 | 1 PD780136 | 1 PD780138 |« PD78F0138
00000 |[DOOROM 8K 16 K 24 K 32K o 48 K 60 K o
0000 |oooooooos O 32K" O 60 K~
0 0 RAM 512 1K 1K" 1K 1K
0 0 RAM O 1K 1K"
ooooo 64 KO OO
X1000000 00000000000000000
ooooooo|{oooo OREGCO 0O VooD OO OO
DA OO0 | 2012 MHzO Voo = 4.00 5.5 V, 20 10 MHz Voo = 3.50 5.5 V,
ooooo 20 8.38 MHzO Voo = 3.00 5.5 V, 20 5 MHz0 Voo = 2.50 5.5 V
OREGCOOO14FOOO0DOOODDO
20 8.38 MHzO Voo = 4.00 5.5 V
oooo OREGCO 00 VooD OO OO
DAD OO0 | 2010 MHzO Voo = 4.00 5.5 V, 20 8.38 MHzO Voo = 3.30 5.5 V,
ooooo 205 MHz0 Voo = 2.70 5.5 V
OREGCOOO14FOOOOOOOOO
200 8.38 MHz Voo = 4.00 5.5 V
NA10000 |OREGCO OO Voo OO OO
20 10 MHz0O Voo = 4.500 5.5 V, 200 8.38 MHz0 Voo = 4.00 5.5 V,
20 5 MHz0 Voo = 3.30 5.5 V
N1A20 000 |OREGCO OO Voo DO OO
201 8.38 MHzJ Voo = 4.000 5.5 V, 200 5 MHz([ Voo = 3.30 5.5 V

Ring-OSCO 00O 0O
poooooo

0 0RingO O
0240 kHzO TYP.O O Voo = 2.50 5.5 VO

ooooooooooo
poooooo

goboooboooon
1 32.768 kHz[O Voo = 2.50 5.5 VO

gooood

8000x32000008000x80000x40000

gooooooo

0.166 1'5/0.333 12 5/0.666 1 s/1.333 11'$/2.666 £sO X100 D00 00 fxe = 12 MHzO 00O

oono

8.3 11'5/16.6 115/33.2 11'5/66.4 115/132.8 1 s0 TYP.O 0 Ring-OSCO 0 0 0 0 fr = 240 kHzO TYP.O O

122,4s0000000000000fr=32.768kHz0 000

goooog 01600000
goooosoooxs8oooo1ed0dO+80000
goooooooooooooopooooooooooooeebuboboOo
/oo oo 0510
cMoso oo 0380
cMosOo O oso
cMoSsO O 010

N-chOOOOOO0OO000000 040

0 OD0oooopooooOooOooOOoOOMSOOOOOORAMOOOOOOOOOOOOIXSOODOOOOOOOO
gooboooobooOorRAMOODOUOODRAMODOOODDOO
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0 2/20

uPD780131 | xPD780132 | 4PD780133 | 1 PD780134 |1 PD78F0134 | 1 PD780136 | 4 PD780138 (uPD78F0138

ooo

016000000000000000000200000PD780131,78013200100000
gsooooooooooOoOooooOOO C20000
gsooooOooOn 020000
goooooo o10o000
oooooooooooo 010000

goood

500PWMOO0O400 (600 PWMOOO400

gooood

0 78.125 kHz, 156.25 kHz, 312.5 kHz, 625 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
OXx10oooooo1oMHzZOOOO
032768kHz0 00000000000 0O032768kHz0000O

gooogd

1.22 kHz, 2.44 kHz, 4.88 kHz, 9.77 kHzO X10 O O OOOO010MHzO OO O

ADOOOO0O

oooooooxspoooo

oooooooooooo

OLIN-busO OUARTO O O o10000

o3pooooovooon 0100000uw PD780131,78013200 00

I:ISDI:IDDI:IDI/OI:IDD/UARTDDDD1 o10000

gooo

016000x16000=320000000
032000+16000=32000 00160000000

goocoooo

od

16 19

oo

od

9

gooood

O0O00O0O00KRO-KR7OOOOOOOOOOOOOOO0O0O0O0O0O0OOOINTKROOO

gooo

ORESETOOOOOOODOO
gooOoOooobOOooooOoooooooobooo
gobooooooooocoooboobooo
gooo0oooOoooooooooooo
gobobooobooooooooood

ROMOOOOODO

O oo

oooo

000000ADDODOO0O0O00000Veo=25055V"%3
000000ADDO000000000Ve=27055V"%3
O0A0D00000A200000 Voo =3.3055V°

gooood O0b00O0oAODOOOOTa= 0400085 0
O0AM00000 Ta=04000M1M000000ROMOOOOO4000106 OOOOOODODOO
ooood
00A200000Ta= 04000125 OO0 O0O0OROMOOO
gooogd 06400000000 0OLQFPO 10x100

06400000000 0LQFPO 14x140
0640000000 00TQFPO 12x120
0640000000 00FBGAD 6x60 4

01, 000O0OO0O00ODOOO00OOOO0ODOOO0O0ODOOoOoOn
2. POCOOCOOOOOOVecOO285V+0.15VOO0ODOOOOOO3.0055VODOOODOOOOOOOOOO
3. POCOOOOOOOOVecD O35V 02VOOOOODOOOOI7065VO0DOO0OOO00OOOOODODODO
4. xPD7801340 000000
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027010 00000000000000O0O0OCSHM0OHSO

Vep Vep
Voo ——————— Voo/EVoo/AVRer

GND —— Vss/EVss/AVss

JRESET ————= RESET /
SI/RxD SO10
goooobooobo SO/TxD SI10 u PD78F0134, 78F0138

SCK SCK10

CLK X1

I
H/S HS

0 30 UARTO
00000048000 38400 bps

027011 O0O0OOOOOOOODOOOODOUARTOD

Vep Vep
Vob ——————————— Vbo/EVoo/AVRer
GND — Vss/EVss/AVss
/JRESET ——— RESET
nooooooonog OO T R0 u PD78F0134, 78F0138
SI/RXD =———— TxDO0
CLK X1
e

040000000000VARTOOOO
OOO0D00OD48000 38400 bps

027012 000000000000 0O0OOOUARTOOHSO

Vep Vep
Voo —————————— Voo/EVoo/AVRrer
GND =~ Vss/EVss/AVss
re-rra Py | /RESET RESET
SI/IRXD =—  TxDO
00o0o0o0oooooo SO/TxD RxDO y PD78F0134, 78F0138

CLK X1
R N

HIS «——— HS
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0O 50 UART6
OOO0O0ODO48000 76800 bps

oooooooooono SO/TxD

PG-FPA4 (Fash Prog)

027013 00000000000000O0OOUART6EO

GND
/RESET
SI/RxD

CLK X1
ek

RxD6 p PD78F0134, 78F0138

00000000000 DOdFlashprol /Flashprod O 0O 0 O O O O CFlashprod /Flashprol O x PD78F0134,

78F01380 00 0000000000000 0OQOCFlashprod/FlashproD OO OO0O0OO0O0O0O0COOOODO

02705 ODOOODOO

Flashpro /Flashpro 1 PD78F0134, gooooo
78F0138
ooo ooo oooo ooo CSI10 UARTO UART6
Vep oo oooooo Vep d d O
Vop ooo vooOOOOOOOoOoO Vopb, EVop, AVRer O O 0
GND 0 gooo Vss, EVss, AVss ] ] ]
CLK oo 4 PD78F0134,78F01380 0000000 |X1, X2° o o o
/RESET oo gooooo RESET H] g ]
SI/RxD oo oooo S0O10/TxD0/TxD6 O O O
SO/TxD oo oooo SI10/RxD0O/RxD6 O O O
SCK oo gooooo SCK10 O X X
H/S oo gooooobooo HS H] g X

0 0O000O0O0QoOoOoOoOoOoOoOoOoOOOOOOOOOOOOODOOCKKEX1OOOOOX20OOOOOOOO

gbooboooogo

g0 ODOoboboooooood
cObOOobOOobOO0bObOOobOOOOOOOobOOobOoDbObOObOOOOn

xggoooooooboooo
gbobooooooboobg
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27.6 JOOoooooboood

gooooooobobobobooooboooboobobobobooboobooobobobOoboobooobooo
gboboooooboooboobobobobobooobooobooboobobobobobobooboobobobobo

oboobooboooooogoogo
gooooooobobobobooooboooooboboboboboobooobobobobobDoooo
gboboooooboooboobooboboobobooooobobooboboboboboboooobobobonoo

gbobooooobooobogoboobo

27.6.1 VepPO O
0000000000VeeD OOVssOOOOOOOOOODOD0OO0ODDD00000O00O0O0O000000
O0VeeOOO100VOTYP.OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

O10VeeOODOOOOODOOORvwr=10kQOOOOOOOODOO
0200000000000VePOOOOOOCODOCODOODOOOOGNDOOOOOOOOOOO

027014 VveeODOOOODO

y PD78F0134, 78F0138

ooooocoooooooood
O

O0DO0O0000Rved

27.6.2 J0O0OO0OO0OOOOOOOOOO
0000000000000000000000000000

02706 OO0O0OOOOODOOOODOOOODOO

000000000000 oooo
CSI10 S010, SI10, SCK10
CSI1100 HS S010, SI10, SCK10, HS/P15
UARTO TxDO, RxDO

UARTOO HS TxDO, RxDO, HS/P15
UART6 TxD6, RxD6

gbooooobooboboboooooooboboboboooboboboboooobobobooboon
gboboooooobobobobooooooooobooboboboboooooboOoDbo

01000000
goboooooooooboooobboooboobooboobooobooboboooboboobooobooboboooboo

goooboooboobooobooooboooobooobooboooboobboobboobbooboobogoo
gobooobooobobooooboooobooobobooobooboooobooobooobbooooon
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027015 O0DOO0OOO0OOOOOODOOOOOOOOODOOOOn

py PD78F0134, 78F0138

gooooooo
oooao ooooooo

O

O
oooo e
ooooooo

! T oooo

goooooooooooooooooooooooboooooooo
oobooooooooooooobooooOooOoocOoOobooOooobooOooo
gooooooooooooooooboooOoobboooooo

0200000000D00000

gobobooooboobobooooooboboboboooboobobDOobooobobobOobDOoo
gbooooooboobobobooooooobobobobooobobobobooobobobobOono
gooooooobobooboooooooboboboooobobobobDoooobobOobUuDo

goano

027016 O0DOOOODOOOOODO

u PD78F0134, 78F0138
O
oo

ooooooo
ooooooo
O

ooooooo

. 7 oooo

goooooOo0oobOo0ooooooObO00oDODoO00p PD78F0134,
78rFO138 0000000 DOO0OO0OOOOOOOO0ODOOOOOOOoDO
gobodoooooooooboooobooooo

y PD78F0134, 78F0138
Dooooo0oo
ooooooo
oo O

ooogoooo

' 7 oooo

goooooboooobooOoooobooobOOoOobooOoOoOobOOoOobOOOoOoDbooboo
goooooooooOooooooooOooooooboooobooOoDooo
gooooooooobooooooooboobooo
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27.6.3 RESETODO
0000000000000 0000U0UUU0OUORESETO O OO OO OO OO OO OOOoOooooo
gboobogoooobooboboboobooooobobobobooobobobobooboobobobobOobo
gbobooooobooogooboan
gooooobooboboooooobooboboboobooobobobobDobooobobobDoDOon
gobobogoooobooboboboooooobobobDoooobobobobooboobobobOobUoDbo
gboboooooooobogon

027017 DOOOOORESETOOO

pu PD78F0134, 78F0138

gooooood
oood ooooooo

|
O
RESET O

ooooooooog

' T oooo

goocoboooooooobooobooOoooOoobOOoOoOoboOoOooOooDo
goooooooooooboooooooooooboOoooooooooDo
gooobooooooooboooobooooooooooobooooboobooon

27.6.4 00O0OOO

gbooooobooboboboooooooboboboboooboboboboooobobobooboon
gboobogooooboobobobooboooooboboboboooboboboboobooboboobobOobo
ooboooobobooobooooboooooboooooboooboo0o0veDOOOO0DOO0ODO0OO0DOOOVssO
gboboboboooooooobooo

27.6.5 REGCOO
REGCOOOODO0ODDOODOODOODOODDODO
O 1 PD78F0134, 78F0138, 78F0134(A), 78F0138(A)
OVooDOOODOODOO01 xFOOOODOOOO0OOGNDOOD
O 1 PD78F0134(A1), 78F0138(A1) O Vood OO0 O

27.6.6 J0O0OOOOOO
gooo0o0oooOoO00oDoOOoOoooooX1, X2gooooooooooooooooooobooooo
goooo0oooooOoOoDooOoOoDbO0oOoOoOOoOoOoOoDbDOoOoOoDDObOOoOoOoxXxMooooxXx2oooogoo
gbobooooooban

27.6.7 U O
g0oOoOoDODOO0OO00ODOOoO00DOO0oOoOOvoeo D OOODOOOOODOOOVoOOVssOOOOOO
O00D0O0O00VssODOOOOOOOoOoooOoooo
gbobobooooooobooboobobobobooobooobooboboboooboooboon
0000000000000 0000oUoUoOO0dyVop, VssDOOOOOOOOOODOOVop, GNDO OO
gboooooogn
O000O0OOOOEVop, EVss, AVrRer, AVssO OO OO O0O00OO0O0OOOOOODOOOODOOOOOO
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000000000000000000000000
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oooooo
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27.7.2 000000000000 O0OOOO0OOODbOOD
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00000000000000000000000000000000000000000Vee0000O000O
ooooooooooo
000000000000000000000000000000000000

027019 OOO0OOODOOOODOOOODOOOOODOO
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Vep goooo

Vss goooooo
10.0 vV goboooobooooobooooooooooo

00000000000 U16228JJ3V1UD 477



0270 uPD78F0134, 78F0138

27.7.3 O0OOODODOO
4 PD78F0134, 78F01380 000 000000000000 OOOOOOOO0O000O0OVe0O0OOOOOO
ONMO0O0@000O0O0000O000ooo00ooom@m@OovVedODODOODODOOODOOOODOODOOODOOO
gboobooboobooboooboooboobobo

02707 DOOODO

0000 Standard0 TYPEO O 0 ' 0ooo Ve
Port Speed On Target Frequency Multiply Rate oooo
(COMM PORT)|  (SIO CLOCK) | (CPU CLOCK)| (Flashpro Clock) | (Multiple Rate)

300000010 |SIO-cho 200k-2MHz"2 |0 D 2M-10MHz |1.0 s010, SHO, [0
(CSI10) (SIO ch-0) SCK10
300000000 |SIO-HIS 200 k-2 MHz"2 s010, SHO, |3
000000000 [(SIOch-3 SCKA0,

(CSI100 HS) O handshake) HS/P15

UART UART-ch0  |4800-38400 bps” > > TXDO, RxDO |8
(UARTO) (UART ch-0)

UART UART-ch1  |4800-76800 bps~ > > TXD6, RxD6 |9
(UART6) (UART ch-1)

UARTOOD000000 |UART-ch3 | 4800-38400 bps™ ' > TXDO, RxDO, | 11
(UARTOC HS) (UART ch-3) HS/P15

010 FlashproO O O Standard0 O O FlashproO O O O TYPEO OO OO OOOOOOOODO
20000000000000000000000000000O00000O00O0O0O0O0n
SOUARTOOODOODOODOODO0OD0OD0D0ODODO0ODOO0O0O0ODO0O0O0O0O0OD0ooonoonoonoooooooo

oo

00 UARTO,UART6OD 0O OOOOOOOOOVeOODODODODODODODODOODODOODOOOOOODOOOOOOO
gboboboboooooooobooo

00 0O0OO0O0D0OO0 ODOOOFlashproO0OOOCOOODOFashproD OOOOOOOODOOOODOO
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27.7.4 0O0OOOODO

4 PD78F0134,78F01380 0000 0000000000000 0O00O0OO0OOOOOOOOOOOOOO
OO0 uPD78F0134, 78F01380 000 0000000000000 0Ou PD78F0134, 78F01380 00000
oboboboooooboboboboooooooobobobo

027020 ODOOOOO

gooo

PG-FP4 (Flash Pro4) ©

ooogoo

4 PD78F0134,78F01380 0000 000D0OOO00ODOOOO0OOOOO0ODOOOOOOOOOOODOOOO
OO0O0OCOOOOoOuPD78F0134,78F01380 00 000C0O0OOOOOOOOOODOO

02708 OOODOOOOOOOOOOOOO

o 0O oooooo O O
ooood oooooooooooo 0ooooooooooooooooo
oo oooooooo oooooooooo
goooooooo (obooobooooobooDoDoDbOoODO (ODDODDODOODODODODODODOD
ooooooo oooooooooad gobobooooboooooooooooooOoooon
oooooooooooooooooooo
oooooooooad gobobooooboooooooooooooOoooon
goooooooooooooooobobOOOOoOn
goooooooo (ocoobooooboooooDbo 0o0o0oo0oooooooooo
oooboooooooo oooooooo
oooooooooo ooooooooooo
oooooooooooo ooooooooooooooooo
oooooooooooo UARTOOOOOOOOOOOO
oodooooooooooood ooooooooooooooooo
ooooooooo oooooooo

O00D0uPD78F0134,78F01380 0000000000 00ODOOOOODOOOODOOOODOOOODOOOOO
OO00DO0OO0OuPD78F0134,78F01380 00000000 0O0O0O0OO0O0OO0OO

02709 DOOODOO

oooooooo O O
ACK oooooooooooooooo
NAK oooooooooooooooooooo
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28.1.1 O0O0OO0OOOOODOODODOO

gbooooboboobobobooooooobobobobooobobobobobooobobobOoboon
oo0ooooOoO00o00oDOoO00oOOo0oO0O0o0oooo0OooOod0oDoOOoUoOooooooooD1oooon
goobogoooooobobobooooboobo obooboooboboboboUoboOobobOobOobOobo

gbobooboooooooogn

00 000000O00O000000
00 O0O0O0O0oO0oO0ooo0
00 000000000
O[ ]0000000O0O0

gbobobooboboooboobooooobooooboboboboboomoboboooobOobOobOan

b0 ooooboobobooboooodg

00o00o0oo0oooooooooodrnrpi0ooooooX, ACOOooooooooooooooon

O0O0OD0CORO,R1,RRZOO0OOOOOOODOOOODOOOOODO

02801 ODOOODOOOOOOOOODO

oooo

o o O 0O

p
sfr

sfrp

XO ROO 0 AQR10 O CO R20 0 BO R30 O E0 R40 0 DO R50 O LO R0 0 HO R70
AXO RPOO 0 BCO RP10 0 DED RP20 O HLO RP3D

oooooooooo”
0O000000000160000000000000000000000°

saddr
saddrp

FE20H-FF1FH OOOOOOOOCOOOOOOOODOO
FE20H-FF1FH O0OO0OO0O0OOOOOOOOOOODOODODOOOOOOOOOO

addr16

addr11
addr5

0000H-FFFFH 0000000 O0OO0OOOOOOOODOO
p1ie00O00OO0OOOOOOODOOODOOODbOODbODBO

0800H-OFFFH 00000000000 O0O0O0OO00OO

0040H-007FH 000000000000 00O0O00O00O0O0O0O0O0000O0

word
byte
bit

160000000000000000000O0O0OO
gjooooooboooooboooboobooboooo
300000oooopooooooooooooo

RBn

RB0-RB3

0 FFDOH-FFDFHOOOOODOOOOODODO

00 0O000DOO0O0ODbO0OO0ObOs306 ODOOOODOOODOOODOOOODO
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28.1.2 00O0OO0ODOOODODOO

r T m o o oW X >»

S
X

BC
DE
HL
PC
SP
PSW

addr16
jdisp8

oA 0O0OO0OOs8sOObOOooooooogon
oxXoooo

oBOOOO

gcooono

opboooo

OEOOOO

oHODOD

oLooon
OAXODOODOOoOOot1eoooooooooooo
OoBCOOOODOODO

ODECOODOODOODO

oHLOOOoOOoDooo

goboobogooo

gobooboboon
gobodbobooboooboo
ooooooogn

goobooboooooo

gobooooo

goboobooobooobg
gobooboooobgo

U0 oobooobooboobbooboobboobooobob
0160 0000000000800 0DOOO8OODO
O00000ANDO

OO0O0O0O0oORO

00000000 exclusive ORO

gooogo

0160 00000000000 00DDOO0ODOOOOd
000008 noonoooooooooooooooog

28.1.3 U0ODOOOOOOO

goooboob
0
1

X
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28.2 JUOOOOOOOO

g goooo goooo goog gogoo gooooog googd
B 01 02 Z AC CY
B MOV r, #byte 2 4 O r—byte
g saddr, #byte 3 6 7 |(saddr) - byte
B sfr, #byte 3 O 7 sfr— byte
0 At S 2 0 |Acr
0 rA S 2 0 |rea
A, saddr 2 4 5 A ~ (saddr)
saddr, A 2 4 5 (saddr) <A
A, sfr 2 O 5 A —sfr
sfr, A 2 O 5 sfr A
A, laddr16 3 8 9 A~ (addr16)
laddr16, A 3 8 9 (addr16) - A
PSW, #byte 3 0 7 PSW — byte X X %
A, PSW 2 O 5 A-PSW
PSW, A 2 O 5 PSW A X X ox
A, [DE] 1 4 5 |A—(DE)
[DE], A 1 4 5 (DE) ~A
A, [HL] 1 4 5 A~ (HL)
[HL], A 1 4 5 (HL) <A
A, [HLO byte] 2 8 9 |A(HLO byte)
[HLO byte], A 2 8 9 [(HLObyte) A
A, [HLO B] 1 6 7  |A—(HLOB)
[HLO B], A 1 6 7  |[(HLOB)-A
A, [HLOC] 1 6 7 |A-(HLOOC)
[HLO C], A 1 6 7 (HLOC) ~A
XCH A S 2 0 [Acor
A, saddr 2 4 6 A~ - (saddr)
A, sfr 2 O 6 A - sfr
A, laddr16 3 8 10 |A~-(addr16)
A, [DE] 1 4 6 |A—-(DE)
A, [HL] 1 4 6 |A——(HL)
A, [HLO byte] 2 8 10  |A—— (HLO byte)
A, [HLO B] 2 8 10 A~ (HLOB)
A, [HLO C] 2 8 10 |A—-(HLOC)

O1M0000OO0ORAMOOOODOOOODOOODOOOOODOOODOOOOODDOOOO

200 000RAMODOOCOOODOOOODOOOOO

30r=A0000

0010000100000 000oooooooOoo0oooooooooooPCcCoOdoocCcrPUO OO TN ferud

Oo1000ooooo

2000000000ROMOOOOOOOOOOOOOOGOGQ
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g goooo goooo goog gogoo gooooog googd

B 01 02 Z AC CY

%] MOVW r, #word 3 6 O rp — word

B saddrp, #word 4 8 10 (saddrp) —word

B sfrp, #word 4 O 10 sfrp —« word

g AX, saddrp 2 6 8 |AX. (saddrp)

B saddrp, AX 2 6 8 |(saddrp) - AX
AX, sfrp 2 O 8 AX < sfrp
sfrp, AX 2 0 8 sfrp -« AX
AX, rp e 4 0 |AXrp
p, AX e 4 0 |pcAX
AX, laddr16 3 10 12 |AX <~ (addr16)
laddr16, AX 3 10 12 | (addr16) - AX

XCHW AX, rp B 4 0 |AXe—mp

B ADD A, #byte 2 4 a A, CY - A0 byte X %X ox

B saddr, #byte 3 6 8 (saddr)d CY  (saddr) byte X X X

. At 2 4 0 |AcY-AOr x x x
r, A 2 4 0 r,CY-rOA X X X
A, saddr 2 4 5 A, CY < AO (saddr) X X X%
A, laddr16 3 8 9 A, CY — A (addr16) x ox ox
A, [HL] 1 4 5 A, CY - AO (HL) X ox %
A, [HLO byte] 2 8 9 A, CY — A0 (HLO byte) X X%
A, [HLO B] 2 8 9 A, CY - AO (HLO B) X X%
A, [HLO C] 2 8 9 A, CY-AO (HLOC) X ox %

ADDC A, #byte 2 4 a A, CY - A0 byteO CY X X %

saddr, #byte 3 6 8 (saddr)d CY  (saddr) byted CY X X X
A 2 4 0 |AcycADmocy x X x
r, A 2 4 a r,CY-rO0AOCY X X %
A, saddr 2 4 5 A, CY -« AO (saddr)d CY X X X%
A, laddr16 3 8 9 A, CY Al (addr16)0 CY X X%
A, [HL] 1 4 5 A, CY-AO (HL)O CY X X%
A, [HLO byte] 2 8 9 A, CY - A0 (HLO byte)T CY X X %
A, [HLO B] 2 8 9 A, CY-AO (HLO B)O CY X %X %
A, [HLO C] 2 8 9 A, CY-AO (HLOC)O CY X X %

Oo100000ORAMODOOOOOOOOOOOODOOOOOODOODOODODOODODODODOO
200000RAMODO0O0O0ODOOO0ODOO0OOO
30rp=BC,DE,HLOOOOOO
40r=A0000

0010000100000 00ooooooooo0oooooooooooPCcCoOdgocCcPUO OO TN fepud

O10000oooo
2000000000ROMOOOOOOOOOOOOOOOO
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g goooo goooo goog gogoo gooooog googd
B 01 02 AC CY
B SuB A, #byte 2 4 O |A, CY<ADbyte x  x
B saddr, #byte 3 6 8 (saddr)0 CY  (saddr)[ byte X X
0 At N 4 0 |AcY-AOr x %
r, A 2 4 0 r,CY-rOA X x
A, saddr 2 4 5 A, CY - Al (saddr) X X
A, laddr16 3 8 9 A, CY - A0 (addr16) x X
A, [HL] 1 4 5 A, CY - A0 (HL) x X
A, [HLO byte] 2 8 9 A, CY « A0 (HLO byte) x X
A, [HLO B] 2 8 9 A, CY -AO (HLO B) x X
A, [HLO C] 2 8 9 A, CY A0 (HLOC) x X
SUBC A, #byte 2 4 0 A, CY « Al byted CY X x
saddr, #byte 3 6 8 (saddr)0 CY — (saddr)O bytel CY X X
At S 4 o |acy-aAomcy X x
r, A 2 4 O r,CY -rd0 AOCY X x
A, saddr 2 4 5 A, CY < A0 (saddr)d CY X X
A, laddr16 3 8 9 A, CY - A0 (addr16)0 CY x X
A, [HL] 1 4 5 A, CY -AO (HL)O CY x X
A, [HLO byte] 2 8 9 A, CY - A0 (HLO byte)O CY x X
A, [HLO B] 2 8 9 A, CY -AO (HLOB)O CY x X
A, [HLO C] 2 8 9 A, CY-AO (HLOC)OCY x X
AND A, #byte 2 4 a A ~AO byte
saddr, #byte 3 6 8 (saddr) — (saddr)d byte
At A 4 0 |A-AOr
r, A 2 4 0 r«r0A
A, saddr 2 4 5 A ~AO (saddr)
A, laddr16 3 8 9 A —~AO (addr16)
A, [HL] 1 4 5 A~AO (HL)
A, [HLO byte] 2 8 9 A A0 (HLO byte)
A, [HLO B] 2 8 9 A~AO (HLOB)
A, [HLO C] 2 8 9 A-AO (HLOC)

O100000ORAMOOUOOOOOODOCOOODOODOOODOOODOOOOODOOOO
200 000RAMODOOCOOODOOOODOOOOO

30r=A0000

0010000100000 000o0ooooooOoo0oooooooooooPCcCoOOoocCcPUO OO TN fepud

O10000oooo

2000000000ROMOODOOCO0ODOCOOODODOOOODO

00o00o00oooooo  u16228JJ3V1UD
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g goooo goooo goog gogoo gooooog googd
B 01 02 Z AC CY
B OR A, #byte 2 4 0 |A—AObyte x
B saddr, #byte 3 6 8 (saddr) — (saddr)d byte X
0 At N 4 0 |A-AOr x
r, A 2 4 O r<rdA X
A, saddr 2 4 5 A~ AO (saddr) X
A, laddr16 3 8 9 A AU (addr16) x
A, [HL] 1 4 5 A—AO (HL) x
A, [HLO byte] 2 8 9 A A0 (HLO byte) x
A, [HLO B] 2 8 9 A-AO (HLOB) x
A, [HLO C] 2 8 9 A-AO (HLOC) x
XOR A, #byte 2 4 0 A — At-byte x
saddr, #byte 3 6 8 (saddr) ~ (saddr)&byte X
At S 4 0 |AcAsr x
r,A 2 4 0 r—r-A X
A, saddr 2 4 5 A — At-(saddr) X
A, laddr16 3 8 9 A - AR-(addr16) x
A, [HL] 1 4 5 A AE-(HL) x
A, [HLO byte] 2 8 9 A - AB-(HLO byte) x
A, [HLO B] 2 8 9 A -AE(HLOB) x
A, [HLO C] 2 8 9 A-AE(HLOC) x
CMP A, #byte 2 4 O AO byte X X X%
saddr, #byte 3 6 8 (saddr)O byte X X X%
At A 4 o |Aor x x x
r, A 2 4 0 r0A X X %
A, saddr 2 4 5 A (saddr) X X X%
A, laddr16 3 8 9 A (addr16) X X%
A, [HL] 1 4 5 AO (HL) x X x
A, [HLO byte] 2 8 9 AO (HLO byte) X X%
A, [HLO B] 2 8 9 AO (HLO B) X ox %
A, [HLO C] 2 8 9 AO (HLO C) X X%
%] ADDW AX, #word 3 6 O AX, CY —~ AXO word X X%
% SUBW AX, #word 3 6 0 AX, CY - AXO word X ox X%
B CMPW AX, #word 3 6 0 AXO word X X ox
0 (MULU X 2 16 a AX —Ax X
g DIVUW o] 2 25 ] AX(O)OC@O)-AX+C

O100000ORAMOOUOOOOOODOCOOODOODOOODOOODOOOOODOOOO

200000RAMODOOO0OODOOOODOOOO
30r=A0000

00100 001000000000 00000000bOO00oocooooOoPCCOODOOODOCPUODD OO ferud
Oo10ooooooon
2000000000ROMOODOOCOOOOOODODOOOODO
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0280 OOOOOOOO

g goooo goooo gogd gogoo gooooog googd
g 01 02 Z AC CY
5 |INC r 1 2 O |rer0n x o x
saddr 2 4 6 (saddr) — (saddr)0 1 X %
DEC r 1 2 0 rr01 X X
saddr 2 4 6 (saddr) — (saddr)d 1 X X
INCW p 1 4 O rp—rp01
DECW rp 1 4 O rp—rp0d1
B ROR A1 1 2 O [(CY, A< Ao, Ani1— Am)x 10 x
B ROL A1 1 2 a (CY, Ao« A7, Amo 1« Am)x 10 x
U |RORC A1 1 2 ] (CY Ao, A7 CY, Amo 1« Am)x 10 x
ROLC A1 1 2 a (CY A7, Ao CY, Amo 1« Am)x 10 x
ROR4 [HL] 2 10 12 |Aso— (HL)so, (HL)7-4 « Aso, (HL)3-0 — (HL)7-4
ROL4 [HL] 2 10 12 Aszo— (HL)7-4, (HL)3-0 — As-o, (HL)7-4 —« (HL)3-0
H (ADJBA 2 4 0 Decimal Adjust Accumulator after Addition X X%
% ADJBS 2 4 a Decimal Adjust Accumulator after Subtract x x x
B MOV1 CY, saddr.bit 3 6 7 CY — (saddr.bit) x
B CY, sfr.bit 3 o 7 |CY<sfrbit x
o CY, A.bit 2 4 O  |CY<Abit x
CY, PSW.bit 3 ] 7 CY — PSW.bit x
CY,[HL].bit 2 6 7 CY < (HL).bit x
saddr.bit, CY 3 6 8 (saddr.bit) -« CY
sfr.bit, CY 3 0 8 sfr.bit— CY
A.bit, CY 2 4 ] A.bit—CY
PSW.bit, CY 3 0 8 PSW.bit - CY x X
[HL].bit, CY 2 6 8 (HL).bit-CY
AND1 CY, saddr.bit 3 6 7 CY ~ CYO (saddr.bit) x
CY, sfr.bit 3 ] 7 CY — CYO sfr.bit x
CY, A.bit 2 4 a CY ~CYO A.bit x
CY, PSW.bit 3 0 7 CY —CYU PSW.bit x
CY,[HL].bit 2 6 7 CY —CYO (HL).bit x
OR1 CY, saddr.bit 3 6 7 CY ~ CYO (saddr.bit) x
CY, sfr.bit 3 O 7 CY ~ CYO sfr.bit x
CY, A.bit 2 4 a CY ~CYO A.bit x
CY, PSW.bit 3 O 7 CY -~ CYU PSW.bit x
CY,[HL].bit 2 6 7 CY —CYO (HL).bit x

O1M00000ORAMOOOOOOOODOCOOODOOOOODOOODOOOOODDOOOO
200000RAMODOOO0OODOOOODOOOO

Oo1000ooooo
2000000000ROMOODOOO0ODOCOOODODOOOODO
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0280 OOOOOOOO

E ooooo ooooo ooo oooo ooooooo ooo
o 01 02 Z AC CY
B XOR1 CY, saddr.bit 3 6 7 | CY - CYa-(saddr.bit) x
E CY, sfr.bit 3 O 7 | CY —CYSsfrbit x
0 CY, Abit 2 4 0 |CY-CYEA.bit x
CY, PSW.bit 3 0 7 |CY-CYE-PSW.bit x
CY,[HL].bit 2 6 7 |CY—CYE-(HL).bit x
SET1 saddr.bit 2 4 6 | (saddr.bit) -1
sfr.bit 3 O 8 sfr.bit 1
A.bit 2 4 O |Abite1
PSW.bit 2 0 6 |PSW.bit—1 x x  x
[HL].bit 2 6 8 | (HL).bit—1
CLR1 saddr.bit 2 4 6 | (saddr.bit) 0
sfr.bit 3 O 8 sfr.bit< 0
A.bit 2 4 O |Abit—0
PSW.bit 2 0 6 |PSW.bit—0 x x  x
[HL].bit 2 6 8 |(HL).bit—0
SET1 cYy 1 2 O [CY<1 1
CLR1 cY 1 2 o |cy-o 0
NOT1 cY 1 2 O |cye—cy x
O [CALL laddr16 3 7 O [(SPO1)(PCO3)n, (SPO2) — (PCO3)L,
E PC —addr16, SP - SPO 2
E CALLF laddr11 2 5 O [(SPO1) < (PCO2)n, (SPO2) — (PCO2)L,
O PCi5.11 - 00001, PC1o0—addr11, SP . SPO 2
E CALLT [addr5] 1 6 O [(SPO1) < (PCO 1)n, (SPO2) — (PCO 1),
PCH . (00000000, addr50 1),
PCL . (00000000, addr5), SP.SPO 2
BRK 1 6 O [(SPO1)~PSW, (SPO2) ~ (PCO 1)H,
(SPO 3) — (PCO 1)L, PCH (003FH),
PCL. (003EH), SP-SPO3,IE-0
RET 1 6 O |PCu—(SPO1), PCL—(SP), SP-SPO2
RETI 1 6 O |PCw—(SPO1), PCL—(SP), PSW-(SPO02),|R R R
SP.SPO3
RETB 1 6 O |PCw—(SPO1), PCL—(SP),PSW-(SP0O02),|R R R
SP.SPO3

O100000ORAMOOUOOOOOODOCOOODOODOOODOOODOOOOODOOOO
200 000RAMODOOCOOODOOOODCOOOO

0010000100000 000oooooooOoo0oooooooooooPCcCoOooocCcPUO OO TN fepud
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0280 OOOOOOOO

g goooo goooo goog gogoo gooooog googd
B 01 02 Z AC CY
B PUSH PSW 1 2 ] 1 SPO 10 ~PSW, SP.-SPO 1
B rp 1 4 O 1 SPO 10 —rpuld O SPO 20 «rpi, SP-SPO 2
g POP PSW 1 2 ] PSW.-0OSPOOSP.-SPO 1 R R R
rp 1 4 O rpv 0 SPO10 O rpL~ 0 SPO O SP~SPO 2
MOVW SP, #word 4 0 10 |SP—word
SP, AX 2 O 8 SP - AX
AX, SP 2 O 8 AX ~SP
B BR laddr16 3 6 a PC —addr16
B $addr16 2 6 ] PC —PCO 20 jdisp8
u AX 2 8 0 |PCheA, PCL-X
g BC $addr16 2 6 ] PC ~PCO 20 jdisp8 if CY =1
B BNC $addr16 2 6 ] PC - PCO 20 jdisp8if CY =0
B Bz $addr16 2 6 a PC - PCO 20 jdisp8if Z =1
BNZ $addr16 2 6 ] PC -PCO 20 jdisp8ifZ=0
BT saddr.bit, $addr16 3 8 9 PC —PCO 30 jdisp8 if0 saddr.bit0 = 1
sfr.bit, $addr16 4 0 11 PC —PCO 40 jdisp8 if sfr.bit = 1
A.bit, $addr16 3 8 ] PC —PCO 30 jdisp8 if A.bit = 1
PSW.bit, $addr16 3 0 9 PC ~ PCO 30 jdisp8 if PSW.bit = 1
[HL].bit, $addr16 3 10 11 PC — PCO 30 jdisp8 if0 HLO .bit = 1
BF saddr.bit, $addr16 4 10 11 PC —PCO 40 jdisp8 if0 saddr.bitd = 0
sfr.bit, $addr16 4 0 11 PC —PCO 40 jdisp8 if sfr.bit =0
A.bit, $addr16 3 8 ] PC —PCUO 30 jdisp8 if A.bit =0
PSW.bit, $addr16 4 0 11 PC ~ PCUO 40 jdisp8 if PSW.bit = 0
[HL].bit, $addr16 3 10 11 PC —PCO 30 jdisp8 if0 HLO .bit = 0
BTCLR saddr.bit, $addr16 4 10 12 |PC-PCUO 40 jdisp8 if0 saddr.bit0 = 1
then reset] saddr.bit]
sfr.bit, $addr16 4 O 12 |PC~PCO 40 jdisp8 if sfr.bit = 1
then reset sfr.bit
A.bit, $addr16 3 8 ] PC —PCUO 30 jdisp8 if A.bit = 1
then reset A.bit
PSW.bit, $addr16 4 0 12 |PC~PCO 40 jdisp8 if PSW.bit = 1 X %X %
then reset PSW.bit
[HL].bit, $addr16 3 10 12 |PC~PCO 30 jdisp8 if0 HLO .bit = 1

then reset0 HLO .bit

O100000ORAMOOUOOOOOODOCOOODOODOOODOOODOOOOODOOOO
200 000RAMODOOCOOODOOOODCOOOO

0010000100000 000oooooooOoo0oooooooooooPCcCoOooocCcPUO OO TN fepud
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g goooo goooo goog gogoo gooooog googd
B 01 02 Z AC CY
B DBNZ B, $addr16 2 6 ] B.-BO 1, then
B PC —PCO 20 jdisp8 if Bz 0
g C, $addr16 2 6 d C-~CO1, then
PC —PCO 20 jdisp8 if C# 0
saddr, $addr16 3 8 10 (saddr) — (saddr)d 1, then
PC ~ PCO 30 jdisp8 if(saddr)# 0
B SEL RBn 2 4 0 |RBS1,0-n
B NOP 1 2 O No Operation
U (el 2 d 6 IE — 1(Enable Interrupt)
DI 2 ad 6 IE — O(Disable Interrupt)
HALT 2 6 ] Set HALT Mode
STOP 2 6 a Set STOP Mode

010000 O0ORAMOOOODOOOODOOODOOOOODOOODOOOOODOOOO
200000RAMODO0O0OODOOO0ODO0OOO

00100 001000000000 00000000bOO000ooc0oooOoPCCODODOODOCPUOD D OO ferud

Oo10o0o0Dooooon
2000000000ROMOOOOOOOOOOOOOOOGQ
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28.3 UOOOOOOOOOO

010800000
MOV, XCH, ADD, ADDC, SUB, SUBC, AND, OR, XOR, CMP, MULU, DIVUW, INC, DEC, ROR, ROL,
RORC, ROLC, ROR4, ROL4, PUSH, POP, DBNZ
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0200000 | #byte | A i sfr | saddr |laddr16| PSW | [DE] | [HL] |[H.Obyte] [$addr16| 1 00
[HLOB]
0100000 [HLOC]
A ADD MOV |MOV [MOV [MOV [MOV [MOV |MOV |MoOV ROR
ADDC XCH [XCH |[XCH |XcH XCH [XCH |XCH ROL
SuB ADD ADD |ADD ADD |ADD RORC
SUBC ADDC ADDC |ADDC ADDC |ADDC ROLC
AND SUB SUB |suB SUB |suB
OR SUBC SUBC |SUBC SUBC |SUBC
XOR AND AND |AND AND |AND
CMP OR OR |OR OR |OR
XOR XOR |XOR XOR |XOR
CMP CMP |CMP CMP |CMP
r MOV |MOV INC
ADD DEC
ADDC
SuB
SUBC
AND
OR
XOR
CMP
B,C DBNZ
sfr MOV |MOV
saddr MOV |MOV DBNZ INC
ADD DEC
ADDC
suB
SUBC
AND
OR
XOR
CMP
laddr16 MOV
PSW MOV |MOV PUSH
POP
[DE] MOV
[HL] MOV ROR4
ROL4
[HLO byte] MOV
[HLO B]
[HLO C]
X MULU
c DIVUW

O r=A00O00O
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0201600000

MOVW, XCHW, ADDW, SUBW, CMPW, PUSH, POP, INCW, DECW

g200000 #word AX rpD sfrp saddrp laddr16 SP od
0100000
AX ADDW MOVW MOVW MOVW MOVW MOVW
SUBW XCHW
CMPW
P MOVW Movw"” INCW
DECW
PUSH
POP
sfrp MOVW MOVW
saddrp MOVW MOVW
laddr16 MOVW
SP MOVW MOVW
O rp=BC,DE,HLOOOOO0O
g30oooonoon
MOV1, AND1, OR1, XOR1, SET1, CLR1, NOT1, BT, BF, BTCLR
0200000 A.bit sfr.bit saddr.bit PSW.bit [HL].bit CcY $addr16 oo
0100000
A.bit MOV1 BT SET1
BF CLR1
BTCLR
sfr.bit MOV1 BT SET1
BF CLR1
BTCLR
saddr.bit MOV1 BT SET1
BF CLR1
BTCLR
PSW.bit MOV1 BT SET1
BF CLR1
BTCLR
[HL].bit MOV1 BT SET1
BF CLR1
BTCLR
CcYy MOV1 MOV1 MOV1 MOV1 MOV1 SET1
AND1 AND1 AND1 AND1 AND1 CLR1
OR1 OR1 OR1 OR1 OR1 NOT1
XOR1 XOR1 XOR1 XOR1 XOR1

00o00o00oooooo  u16228JJ3V1UD
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0400000000000

CALL, CALLF, CALLT, BR, BC, BNC, BZ, BNZ, BT, BF, BTCLR, DBNZ

0200000
o1oo0o0o0

AX

laddr16

laddr11

[addr5]

$addr16

gooao

BR

CALL
BR

CALLF

CALLT

BR
BC
BNC
Bz
BNz

oooao

BT

BF
BTCLR
DBNZ

gs00ooooo

ADJBA, ADJBS, BRK, RET, RETI, RETB, SEL, NOP, El, DI, HALT, STOP
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0290 0OU0O00oooooobAbddbbooooooooo

000000000000 O0DO00°00EDDOOOD
0200405000000000 4PD780131, 780132, 780133, 780134
0200404000000000 x«PD780136, 780138

g200407000000000 xPD78F0134, 78F0138

0O ODOO00obOO00ooOooOoboOo0oOos3sgooooooooooooooosoooooooooooooog

goao

O0000000Oo o o o O %x x x X

0000 0000
0ooo
O000000Ta=25 0001/20
o o 0 o o o o o 0o
oooo Voo 00.3006.5 v
EVoo 00.3006.5 \
REGC 0030065 v
Vss 00.3000.3 v
EVss 00.3000.3 v
AVrer 00.30 Voo 0.3”" v
AVss 00.3000.3 \
Ve 0000000000000 02 00300105 v
oooo Vin P00-P06, P10-P17, P20-P27, P30- 00.30 Voo 0.3” " v
P33, P40-P43, P50-P53, P60, P61,
P70-P77, P120, P140, P141, X1, X2,
XT1, XT2, RESET
Vie P62, P63 |N-ch00OD000O000 00.30013 v
0000000000 00.30 Voo 0.3” "
Vis 00000000000000000 00300105
DOVedOOOOOOOOOOOO
0o
nooo Vo 00.30 Voo 0.3” "
00000000 Van AVss(1 0.30 AVrer1 0.3
000030 Vood 03"
0000000000 | low 100 010 mA
0000 |P00-PO6, P40-P43, 030 mA
060mA  |P50-P53, P70-P77
P10-P17, P30-P33, 030 mA
P120, P130, P140, P141

gboobooooooobooboob

00o00o0ooooooo  u16228JJ3V1UD
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0290 OO0OO0O0OOOOOOOoOoOADOOOOOOOOOOO

O0D00000Ta=25 000220

o 0O o 0O o 0O o 0O o 0O

0000000000 lot 100 P00-P06, P10-P17, P30- 20 mA
P33, P40-P43, P50-P53,
P70-P77, P120, P130,

P140, P141

P60-P63 30 mA
oooo P00-P06, P40-P43, 35 mA
70 mA P50-P53, P70-P77

P10-P17, P30-P33, P60- 35 mA

P63, P120, P130, P140,
P141

oooood Ta ooood 400085 O
oooO0ooooOoooboooooooo 0100085

oooo Tstg OO0ORoOMOO 06500150 O
ooooooooooo 04000125

0o10e65vO0000000
2000000000000 00DOOVeO00DOO0OO0OODOOOODOOOOOOOODOOODOODOOODO
gooooocoooog
vooOOOOOOOOoooogg2s5viododddd1ogsOooOoOoOoOOOOOOOOOoOoO15 s
OO0000OVerOVoOOOOOODOOOOaOO
goooooooooo
VeeO Voo O OO OOOOODOOOO25VO0O0ODO0OOOOM0xsOO00O0OOVDODODOOODOOODOO
OObOO

00 Oooooo1obooobboOooooOooOoOoboOo0oOooOoOoOoOoOOoOoO0DbOOOobDOOoOoOoDbOOooO
gbobooooooobobobobooboboooboooboobobobobobooboobobobobobo
gbobooooooo

ugb bOobobooobooboobooboboboboboboooboobooban
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0290 OO0OO0O0OOOOOOOoOoOADOOOOOOOOOOO

X1oooooao
O0Ta= 0400085 O002.5V0OVop =EVop 5.5V, 2.5VOAVRer Vob, Vss = EVss = AVss =0 VO
ooo oooo o O o o MIN. [ TYP. [MAX.| OO
00ooOoooo 000000KD" |REGC OO |4.0VOVood55V | 2.0 8.38 | MHz
|,VSSX1 lel sfals]sfsls
| e 000
{|Clp Cogi REGC 00 |4.0VOVood55V | 2.0 12 | MHz
] — 0 VooO O 0 |3.5V0Voo04.0V | 2.0 10
7 ooo 3.0VO Vo35V | 20 8.38
25V0OVooD3.0V | 2.0 5.0
ooooo 000000fKD" |REGC OO |4.0VOVoo055V | 2.0 8.38 | MHz
|Vsle x2| oooooo
I 000
cir cox REGC 00 |4.0VOVood55V | 2.0 12 | MHz
4T ........ OVeoOODO|35VOVooO4.0V | 2.0 10
7 000 3.0VOVooO35V | 2.0 8.38
25V0OVoo3.0V | 20 5.0
oooooo®? X1000000%e0" ' |4.0 VO Voo 5.5V 2.0 12 | MHz
“1 X 3.5VO Voo14.0V 2.0 10
3.0 VO Vood 3.5V 2.0 8.38
2.5VO Voo 3.0V 2.0 5.0
X100000000[4.0VO Voo 55V 38 500 | ns
00000 txen, txeed| 3.5 VO Voo 4.0 V 46 500
3.0 VO Voo 3.5V 56 500
2.5V Voo[13.0V 96 500

O1M0000O0O000oo0o0ooooO0O0obOoOo0oooOoooDACOOODOOoOooooooo
20REGCUU0O00000O0OMuFOOOOOOOOVssODOODOODODODODOO
SOUREGCOUOCOVoDOOOOOOOOOOOO

oo1OxX1oooooobooooooodooooboooooooooo0ooooooooooooooooOooDo

oooooo

gboobobooooob
gboobobobooooog

goboboobooooooooboobobooo
g0o0OOo0o0oboOooO00oDbDOoO0O0oDbDOO0OOdvVssODOOooboooooooo

goobobobooboooooooboobobobo
gbooboboboooooooon

20

OO000oO0oOoOOoO0ORIng-OSCOOOcCPUOODOOOCOOOOXIDOOOOOOOODOOOOOOOOO

gooooobooogoopoosTcooogoooooooboooooooooOoobooobooooooOo

gopooOooosSTcooobooOooooOoooOoOoboOooosSTSsUoooooooooooooooDo

00o00o00oooooo  u16228JJ3V1UD
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0290 OO0OO0O0OOOOOOOoOoOADOOOOOOOOOOO

Ring-OSCO OO0 OO
O0Ta= 0400085 O002.5V0OVop =EVop 5.5V, 2.5VOAVRer Vob, Vss = EVss = AVss =0 VO

ooo O O O 0 MIN. TYP. MAX. oo

OO0Ring-OSCO OO0 oooooofkO 120 240 480 kHz

o00oo0oODOO000o0oboooooo
O0Ta= 0400085 002.5VOVop =EVop 5.5V, 2.5VOAVRer Vob, Vss = EVss = AVss =0 VO

ooo gooao g a a O MIN. TYP. MAX. od

ooooo 000000 fO” 32 |[32768| 35 kHz

IXSS XT2 XT1

gooooo XT100000 060" 32 38.5 kHz

XT2 XT1

XTMoooooood 12 15 us
00000 txw, txr O

0 ODOO000OOOoO00DOOO00O0OOO000ODOO00DOO0OO0bOOoOoACODODOOObOODOODO

oo ooooogooooooooooooooooooooooooOoOOOOOOO0OOOOOOOOOO
gboboooooboobobaobo

gboooooooboon

gbooboooooboobobo
gboooooobooboboooboobooonoo
oo0oboo0ooooooobbooobogvssbobboooooooooo
gboboooooboobobobobooobooobogn
gboobooooooooboobonb

20 J00o0o0oOOoOoboO0OooOoOoOoOoooOooUooObO0bDoO0oOoOoO0ooOOo0oDbOOoDbObOOOooOoooOoO

goooooxigoooooooooooboooooboooooooooooooooooooooooboo
gboboboboooobooboobobobobo
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ooooboboo

OO0 uPD780131(A), 780132(A), 780133(A), 780134(A), 780136(A), 780138(A), 78F0134(A), 78F0138(A)0 O [
0000000000000 00000000000000000000000000000000000
000o0o00O

XMOOOOoOooooooooTa= 0400085 00
O« PD780131, 780132, 780133, 780134, 780136, 780138, 78F0134, 78F01380

ooo O O SMD/ ooo oooooo oooooo
ooo | OMHzO c1 c2 REGCO OO REGCO OO
0 pFO OpFO | gooooooono® VooO OO OO
MIN.O VO|MAX.O VO|MIN.O VO|MAX.O VO
00000 [CSTCC2M00G56-R0O SMD 2.00 oo oo 4.0 55 2.5 5.5

0470 0470

CSTCR4MO00G55-R0 SMD 4.00 oo oo

CSTCR4M00G55U-R0 0390 0390

CSTLS4M00G56-B0 oo oo oo

CSTLS4M00G56U-B0 0470 0470

CSTCR4M19G55-R0 SMD 4.194 0o oo

CSTCR4M19G55U-R0 0390 0390

CSTLS4M19G56-B0 ooog 0o oo

CSTLS4M19G56U-B0 0470 0470

CSTCR4M91G53-R0 SMD 4.915 oo oo

CSTCR4M91G53U-R0 0150 0150

CSTLS4M91G53-B0 ooog oo oo

CSTLS4M91G53U-B0 0150 0150

CSTCR5M00G53-R0 SMD 5.00 oo oo

CSTCR5M00G53U-R0 0150 0150

CSTLS5M00G53-B0 oo oo oo

CSTLS5M00G53U-B0 0150 0150

CSTCR6M00G53-R0 SMD 6.00 0o oo

CSTCRBM00G53U-R0 0150 0150

CSTLS6M00G53-B0 ooog 0o oo

CSTLS6M00G53U-B0 0150 0150

CSTCE8M00G52-R0 SMD 8.00 oo oo
0100 0100

CSTLS8M00G53-B0 oo oo oo

CSTLS8M00G53U-B0 o150 0150

CSTCE10M0G52-R0 SMD 10.0 oo oo O O
0100 0100

CSTLS10M0G53-B0 ooog oo oo

CSTLS10M0G53U-B0 g1s0 o1s0

CSTCE12M0G52-R0 SMD 12.0 oo oo
0100 0100

0 REGCOOUOOODODODODOD1uFOODOOOOOOVssODOODOOOOOO

RN

gbobooobooooooooobobobobooooooboobobobobDobDooooobobo

gbobooboobooooooooboboboboooobooobobooboboboboooooobo
O000O0oO0ooooooOooOooOoOoOoOoOoOoOOoOOoOoOOoO0OOoOoOOO78KOKEIDOOODOOOODOODOO
DC,ACOCO0O0DODOO0ODOOODODODOO

00o00o00oooooo  u16228JJ3V1UD
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0000000000000 0DO0O0O00DTa=0400085 00
0O« PD780131, 780132, 780133, 780134, 780136, 780138, 78F0134, 78F01380

000 o 0 sMD/ | ooO 0oooooo oooooo
000 |OkHzO c3 c4 Rd MIN. MAX.
OpFO | OpFO | OkQO ovo ovo
000000 |[SP-T2A SMD | 32.768 19 19 560 25 55
oooooo
0000

g0 0ooooobobobooboobooooobooboobOobOobOOobOOobbObOb0OO0bobOobOobOobOobobbo
gboboobooboobooooooboboboboooboooboboboboboboboooobo
00000000000 00D0O0C0000O000DODO0000O0000O78KO/KEID OO ODOODOOOODOO
DC,ACOUOO0O0U0DD0DODUODODDOoDOO
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DCO 0O O1/40
O0Ta= 0400085 O002.5VOVop =EVop 5.5V, 2.5VOAVRer Vob, Vss = EVss = AVss =0 VO
O O o 0O O O MIN. TYP. MAX. | O O
ooooopooooo lon 100 4.0VO Voo 5.5V 05 mA
P10-P17, P30-P33, P120, 4.0VOVooO 5.5V 025 mA
P130, P140,P141 OO
P00-P06, P40-P43, P50-P53, |4.0VO Vo055V 025 mA
P70-P77 OO
ooo 25V0OVood 4.0V 010 mA
ooooopooooo lou P00-P06, P10-P17, P30-P33, |4.0VO Vo055V 10 mA
P40-P43, P50-P53, P70-P77,
P120, P130, P140, P141
100
P60-P63 100 4.0VOVood 5.5V 15 mA
P10-P17, P30-P33, P60-P63, 4.0 VO Vool5.5V 30 mA
P120, P130, P140, P141
oo
P00-P06, P40-P43, P50-P53, (4.0VO Vool 5.5V 30 mA
P70-P77 OO
ooo 25V0OVood 4.0V 10 mA
oooooooooo ViH1 P12, P13, P15, P40-P43, 27VOVood 5.5V | 0.7Vop Vop \Y
P50-P53 25V0OVood 2.7V | 0.8Vop Voo \
ViH2 P00-P06, P10, P11, P14, 27VOVood 5.5V | 0.8Vop Vop \
P16, P17, P30-P33, 25V0 Vool 2.7V | 0.85Vop Voo v
P70-P77, P120, P140,
P141, RESET
ViH3 P20-P27" 2.7VO Voo 5.5V | 0.7AVrer AVREr \Y%
2.5V0O Voo 2.7V | 0.8AVrer AVRer \%
ViHa P60, P61 2.7VOVood 55V | 0.7Voo Vob \%
25V0Vood27V | 0.8Vop Voo \%
ViHs P62, P63 [N-chOODOOOO [27VOVO55V | 0.7Vop 12 \Y
oooo 25V0OVood 2.7V | 0.8Vop 12 \Y
Oo0o0oo0O000|27vOVooO55V | 0.7Vop Voo \%
ooo 25V0OVood 2.7V | 0.8Voo Vob Vv
ViHe X1, X2, XT1, XT2 2.7VOVood 5.5V | Vool 0.5 Vop \
2.5VO Voo 2.7V | Vood 0.2 Voo \%
ooooopooooo " P12, P13, P15, P40-P43, 27VO0Vo 55V 0 0.3Vop \Y
P50-P53 25V0OVood 2.7V 0 0.2Vop \%
Vi P00-P06, P10, P11, P14, 27VOVood 5.5V 0 0.2Vop \Y
P16, P17, P30-P33, 25VO0Voo027V | 0 0.15Veo | V
P70-P77, P120, P140,
P141, RESET
Vis P20-P27" 2.7VO Voo 55V 0 0.3AVRrer \
25V0Vood 2.7V 0 0.2AVrer \
ViLa P60, P61 27VOVood 5.5V 0 0.3Vop \Y
25V0 Vol 2.7V 0 0.2Vop \Y
Vis P62, P63 27VOVood 5.5V 0 0.3Vop \Y
25V0OVood 2.7V 0 0.2Vop \Y
Vie X1, X2, XT1, XT2 27VOVood 5.5V 0 0.4 \
25V0OVood 2.7V 0 0.2 \

0O 0O0OOCO00O0OOO00DOOO0DOOO0O0O0OD0OO0OAVrRer=VoDOOOOOOOO

o0 bOoboooobooboobobobOoboooooobooboDobobOobono

00o00o00oooooo  u16228JJ3V1UD
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DCO 0O O 2/40
O0Ta= 0400085 O002.5VOVop =EVop 5.5V, 2.5VOAVRer Vob, Vss = EVss = AVss =0 VO
o o 0 o o 0o MIN. | TYP. | MAX. |0 O
0000000000 Vo  |P10-P17, P30-P33,P120,  |4.0 VO Vood 55V, |Voo 1.0 v
P130, P140, P141 low= 05 mA
Od low=025mA
P00-PO6, P40-P43, P50-P53, | 4.0 VI Voo 5.5V, [Voo 1.0 v
P70-P77 0O low= 05 mA
low = [0 25 mA
low= 0100 A 25V0 Voo 4.0V Voo 0.5 v
0000000000 Vour  |P10-P17, P30-P33, P60-P63, |4.0 VO Vool 55V, 13 v
P120, P130, P140, P141 lo. = 10 mA
Od loo=30mA
P00-PO6, P40-P43, P50-P53, |4.0 VI Vool 5.5V, 13 v
P70-P77 OO lo = 10 mA
lo. =30 mA
low = 400 1 A 25V0 Voo 4.0V 0.4 v
Voz  |P60-P63 4.0 VO Voo 5.5V, 2.0 v
lo =15 mA
0000000000000 | |[Vi=Veo  |P00-POS, P10-P17, P30-P33, 3 uA
P40-P43, P50-P53, P60, P61,
P70-P77, P120, P140, P141,
RESET
Vi=AVker |P20-P27 3 uA
e |Vi=Voo | X1, %277, xT1, xT2"" 20 LA
s |Vi=12V |P62, P630N-ch0 00000000 3 UA
0o
0000000000000 |t |[Vi=0vV  |P00-P06, P10-P17, P20-P27, 03 | uA
P30-P33, P40-P43, P50-P53, P60,
P61, P70-P77, P120, P140, P141,
RESET
i x1,x2"", x71, x12"" 020 | wA
luis P62, P63 N-ch(] 0 0000 000 03"2 | ua
0o
O000oooooooooog |lhow Vo = Vop 3 HA
0000000000000 |kee  |[Vo=0V 03 | wA
00000000 R. |wi=ov 10 30 100 | ke
VeeO O OO Vpp1 goooo 0 0.2Vop \Y
ijs]slslalsislalsls]slslals]s

10 XeOX1ODoooDooooooXTezoXTMbooooooooooooooooo

20pPe62,PE300000O00OOOOODOOOODOOOOOOOODOOODOOOOODEODOOODOOOOO
gooooooooOfdeOOOO0OOODOOOO0ODOOODOOMDOODOODOOODODODOOOOODO
U0ooooo4s e ADMAXDOOODOOOODODOOOO03xAOMAX.DOODO

o0 ObOOobOobooooooobooboobobOoboboboboboobooobgoo

502 00oO000O0ooO0oO  U16228JJ3V1UD



0290 OO0OO0O0OOOOOOOoOoOADOOOOOOOOOOO

DCOOO340000000000000
O0Ta= 0400085 O002.5VOVop =EVop 5.5V, 2.5VOAVRer Vob, Vss = EVss = AVss =0 VO

O O oo O O MIN. | TYP. | MAX. | OO
oooo®’ o |X10000 fxp = 12 MHz ADOOODOOOOO 166 | 303 | mA
00000 |[Veo=50v+ 10%">’ [Aboooooooo”® 176 | 323 | mA
fe = 10 MHz ADOODODOOOO 138 | 252 | mA

3,7
Vop = 5.0 V+ 10 %" ADOOOOOOO0 146 | 272 | mA
fxp = 8.38 MHz ADOODODOOOO 8 146 | mA

3,8
Voo=50V+ 10% > ° [apoooooooo”® 9 166 | mA
fip = 5 MHz ADOODODOOOO 45 78 | ma

3
Voo=3.0V£10% > |apoooooooo®® 5.1 9 mA
ooz | X1O0OO0OO fxp = 12 MHz gooooog 2.1 4.2 mA
HALTO OO Voo=5.0Vv+ 10%°’ |ooooooo 103 | mA
fxp = 10 MHz ooooooo 1.8 36 | mA
7
Voo = 5.0 V+ 10 %" ooooooo 8.9 mA
fxp v= 8.38 MHz ooooooo 0.9 18 | mA
Voo=5.0Vv+ 10%°% [ooooooo 6 mA
fxp = 5 MHz ooooooo 041 | 082 | mA
Voo = 3.0 V+ 10 % ooooooo 23 | ma
loos |Ring-OSC Voo = 5.0 V+ 10 % 048 | 192 | mA
4
ooooo0”" [Voo=3.0V+ 10 % 037 | 148 | mA
loos |Ring-OSC Voo = 5.0 V+ 10 % 019 | 076 | mA
4
HALTO OO Voo =3.0V+ 10 % 016 | 064 | mA
loos |32768kHz0000 |Voo=5.0 V+ 10 % 120 | 240 | uA
4,6
oooon® Voo = 3.0 V+ 10 % 91 182 | uA
loos |32768kHz0000 |Voo=5.0V+ 10 % 20 40 uA
4,6

HALTO OO ™" [Vop = 3.0 V+ 10 % 6 12 uA
lbor |STOPOOO  [Voo=5.0V+ 10% |POCO OFF, RINGO OFF 0.1 30 uA
POCO OFF, RING[ ON 14 58 UA
POCO ON"°, RINGC OFF 35 | 355 | uA
POCO ON"°, RINGI ON 175 | 635 | uA
Voo =3.0V+ 10 % |POCO OFF, RINGO OFF 0.05 | 10 A
POCO OFF, RING[ ON 75 25 UA
POCO ON"°, RINGC OFF 35 | 155 | uA
POCO ON"°, RINGL ON 11 305 | uA

o10oooO0o0OvooDOOOO0ODOOOO0ODOOOO0ODOOODODOOOOOO0OOOO00ODOO0ODOOOODOOOODOO
gbobobooooooon

200 00000D0OCOOODOO

3opPCC=00HOOOOOOOO
40Xx10000000000000
50 4 PD78F0134M1, 78F0134M2, 78F0138M1, 78F0138M2, 78F0134M1(A), 78F0134M2(A), 78F0138M1(A),
78F0138M2(A)OLVIEO LVIMO O O O40=1000000000
60 ¢ PD78F0134M1, 78F0134M2, 78F0138M1, 78F0138M2, 78F0134M1(A), 78F0134M2(A), 78F0138M1(A),
78F0138M2(A) D 0 OLVIE=00OCOOCOCOOOOORIng-OSCOO0O0O0O0O0O0O0O0OOOOOOOOOON
7O0REGCOOOVoDOOOOOOOOOOOO
SOREGCOOOUODOOOOO1xFOOOOOOOOVssOOOOOOOOODO
QU AVrerD OOOOODOOODOOODODO

00o00o00oooooo  u16228JJ3V1UD
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0290 OO0OO0O0OOOOOOOoOoOADOOOOOOOOOOO

DCOOO4/40 00 0 0ROMO0O
O0Ta= 0400085 O002.5VOVop =EVop 5.5V, 2.5VOAVRer Vob, Vss = EVss = AVss =0 VO

o o oo o o MIN. | TYP. | MAX. | 0D
oooo”’ bor | X100 00 fxp = 12 MHz ADOOO0O000D0 92 | 183 | ma
00000 |[Veo=50v+ 10%">’ [Aboooooooo”® 102 | 203 | mA
fe = 10 MHz ADODOOOOO000 76 | 152 | mA

3,7
Voo=50V+10% > |apooooooon®® 86 | 172 | mA
fxp = 8.38 MHz ADOOOOO000D0 4 85 | mA

3,8
Voo=50V+ 10% > ° [apoooooooo”® 5 | 105 | mA
fxp = 5 MHz 00000000 21 | 42 | mA

3
Voo=3.0V£10% > |apoooooooo®® 27 | 54 | mA
ooz | X1O0OO0OO fxp = 12 MHz gooooog 1.9 3.8 mA
HALTOOO  [Veo=50v+10%"’ |[ooooooo 87 | ma
fe = 10 MHz 0oooooo 16 | 32 | mA
Voo=50V+ 10%°’ |oooooono 75 | mA
fxp = 8.38 MHz 0oooooo 08 | 16 | mA
Vor=5.0Vv+ 10%°% [ooooooo 5 mA
fxp = 5 MHz ooooooo 031 | 062 | mA
Voo = 3.0 V+ 10 % 0oooooo 18 | mA
lbos | Ring-OSC Voo = 5.0 V+ 10 % 025 | 1 mA
4
00000%"  [Voo=3.0V+ 10 % 015 | 06 mA
loos | Ring-OSC Voo = 5.0 V+ 10 % 70 | 280 | uA
4
HALTOODO"® [Voo=3.0 Vvt 10% 35 | 140 | uA
lbos | 32.768kHz0 OO0 | Voo = 5.0 V+ 10 % 35 70 | uA
4,6
ooooo” Voo = 3.0Vt 10 % 15 30 | uA
lbos | 32.768kHz0 OO0 | Voo = 5.0 V& 10 % 20 40 | uA
4,6

HALTODOO ™ [Voo = 3.0 V+ 10 % 6 12 | uA
lbor |STOPOOO  |Voo=5.0V+ 10% |POCO OFF, RINGO OFF 0.1 30 | uA
POCII OFF, RINGC] ON 14 58 | uA
POCO ON”°, RINGC] OFF 35 | 355 | uA
POCO ON”°, RINGO ON 175 | 635 | uA
Voo =3.0V+ 10% |POCO OFF, RINGO OFF 005 | 10 | uA
POCII OFF, RINGC] ON 75 | 25 | uA
POCO ON”°, RINGC] OFF 35 | 155 | uA
POCO ON”°, RINGO ON 11 | 305 | uA

0100000 0vooOOOO0ODOOO0ODOCOO0DOOO0O0ODODOO00OO000OOO00DDOOO00DODO0ODOOOODOD
gooboboboooooon
200 00000D0OOCOOODOO
3OPCC=00HOOOOOOOO
40X10 000000000000
50000000000O0OOOPOC-OFFOOCODOCODOOLVIEDLVIMOCOOD40=10D0O0D0DODODODOO
6000000000000 OPOC-OFFOLVIE=ODOOOODOODOODOODODORING-OSCOO0O0O0OO
gooboboboooooon
7TOREGCOOOVooODOOOODOOOOODODO
SUREGCOUOODUDOUDUDODUO1TuFOODODOOOOVssODOODDODOODOOO
OUAVrerD ODOODOOOODODOOOOD

504 00o00o00oooooo  u16228JJ3V1UD
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ACOO

O1000000Ta= 0400085 002.5VOVop=EVood 5.5V, 2.5VOAVRer Vob, Vss = EVss = AVss = 00

o o 0o o o MIN. | TYP. | Max. |0 O
oDooooo To  |DDOO0  |x100 01 [40VO Voo 55V 0.166 16 us
hooooooooo 00000 (0000 |02 [40VOVeed55V| 0.166 16 us

DooO0Oo 35V0Voo040V| 02 16 us
u 30VOVool 35V°° | 0238 16 us
25V0Ved30V7> | 04 16 us
Ring-0SCO 000 417 | 833 | 333 | us
0000000000000 14 | 122 | 125 | us
71000, TI010, TI001" #, TI011°* |tmve, | 4.0 VO Voo 5.5 V fsanl] us
0ooooooooo trio 01°°
0000000 2.7 V0 Voo 4.0 V ] us
0.255
2.5 V0 Vool 2.7 V e us
05°°
TI50, TIS100 000 frs  |4.0 VO VooO 5.5V 10 MHz
2.7 VO Voo 4.0 V 5 MHz
2.5V Vool 2.7 V 25 | MHz
TI50, TISI00 00000000 |tws,  |4.0 VO Voo[ 5.5 V 50 ns
afslalslslals ts 2.7 VO Voo 4.0 V 100 ns
2.5 V0 Vool 2.7 V 200 ns
00000000000000 |tw, |27 VO VooO 5.5V 1 us
afslalslslals 2.5 V0 Voo 2.7 V 2 us
000000000 tr 4.0 VOVooO 55V 50 ns
afslalslslals 2.7 VO Voo 4.0 V 100 ns
2.5V Vool 2.7 V 200 ns
RESETO 000000 e |2.7 VO VooO 5.5V 10 us
2.5V Voo 2.7 V 20 us
010REGCOOODOONOODMIxFOODOOODOOVssDOODOOOODOO
20REGCO 0 0VooD 00000000000
303.5V000000P62,PE3000000000000000000

0o 00 0 o MIN. | TYP. | MAX. | O O
oooooo Tor | 0000 | X100 | 02 | 33VOVeoD35V | 0.238 16 us
0ooo000000 DoDD|0oO00 27VOVeo33V | 0.4 16 us

0000 | O 25V0Veel27V | 0.8 16 us
0ooo

40 u PD780133, 780134, 78F0134, 780136, 780138, 78F0138, 780133(A), 780134(A), 78F0134(A), 780136(A),

780138(A), 78F0138(A)0 O O

50000000000000000o00,010PRMO0, PRMO1OO O O OO0, 10 PRM000, PRM0010 O O PRMO10,
PRMO110 O O O O fsam = fxp, fxp/4, fxp/2560 O O fxp, fxp/16, fxp/640 OO0 0D 0D OO OO OODOOOODODOOO
O00000TIooo, TIooMD OO DODODOD0OO0O00000O0fsam=fxpO0OO0OOOO

00o00o00oooooo  u16228JJ3V1UD
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TeyvsVoOX1OOOODOOOODOO

Dal0REGCOOUOOOOOOOMuFOOOOOOOOVssOOOOOODO

20.0
16.0 [

10.0

5.0

2.0 0ooo T ]
oQ

000000000 TeyOp sO

1.0

0.4

0.238
0.2

0.1

0 10 20 30 40 50°%60

ooo0oo0voodvO

ObOREGCOOOVoOODOOOOODODO

20.0
16.0f------t------

10.0

5.0

gooooo
2.0

000000000 TeyOp sO

1.0

0.4 \
0.238f--=---{-==---1--- B\

0.166 | -=-===1======{-=b==q-== CR
0.1

0 1.0 2.02530 3540 5.0 55 6.0

ooo00dvedvo
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o200000000D00000
OTa= 0400085 002.5V0O Voo =EVool 5.5V, 2.5 VO AVrer Vo, Vss = EVss = AVss = 0 VO

JadUARTOOOOUART6O OO OODOOOODOOOODOOOOO

O O 0O O O O MIN. TYP. MAX. | O O
ooooo 3125 kbps
ObOUARTOOOOUVUARTOOOOOOOOOOOOOOOOOOOO
O 0 0O O O 0 MIN. TYP. MAX. | O O
0ooono 3125 kbps
OcO030000001O00000000000O0SCKIn..0OOODOOO0OO0OO
o o 0 O o o MIN. TYP. MAX. | O O
scKinDooooooo tcvt 4.0 VO Voo0 5.5V 200 ns
3.3 VO Vood 4.0 V 240 ns
2.7 VO Voo 3.3 V 400 ns
2.5 V0O Voo 2.7 V 800 ns
SCKInOOUOODOOoOoooOg |tkw, 2.7VO Voo 5.5V tkev1/20 10 ns
trs 2.5V0 Voo 2.7V tkev1/200 50 ns
SMnO 0000000 tsik1 2.7VO Voo 5.5V 30 ns
[ 0 SCK1int O 2.5V0 Voo 2.7 V 70 ns
SMnOO0O00ooo tksit 2.7VO Voo 5.5V 30 ns
[0 SCK1int O 2.5 VO Voo 2.7 V 70 ns
SCK1ni ~SO1n000000 |txsor C =100 pF" 2.7 VO Vood 5.5V 30 ns
2.5V0O Voo 2.7 V 120 ns
0O COOSCKin,SOInO0OODOO0O00OOOOOOO
0do3000noogyooonooonoooooooosCKin..,.OOOooooooo
o o 0 O o o MIN. TYP. MAX. | O O
SCKInOooooooo tkev2 2.7VO Voo 5.5V 400 ns
2.5V0O Vood 2.7 V 800 ns
SCKInOOOOO0O0D0000 |tkee, tkeva/2 ns
kL2
SMnO00000000 tsikz 80 ns
00 SCKint O
SMnOO0O0o0oog tksi2 50 ns
[0 SCKint O
SCKint -SO1n0 00000 |trsor C =100 pF” 120 ns

0 cOoOosoimnooooooooooooo

OO0 n=0

O uPD780131, 780132, 780131(A), 780132(A)

n=0,10 xPD780133, 780134, 78F0134, 780136, 780138, 78F0138, 780133(A), 780134(A), 78F0134(A),

780136(A), 780138(A), 78F0138(A)

00o00o00oooooo  u16228JJ3V1UD
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ACOOODOOOoOoOooOoXxicooooo

0.8 Vop 0.8 Voo
ood
>< 0.2 Voo > <

0.2 Vob

gooboooooog

1/fxe

txpL |

txpPH

Vivs[d MIN.O
Xioo

N Vs MAX.O

1/fxr

txTL [

txTH

Vined MIN.O
XT100O

\ Vs MAX.O

Tiooooo

trio

[ ] triHo
TI000, TI010, TI001", TI011" H

1/fnis

tris

| triHs
TI50, TI51 \ L \
N

gooboboboooooo

tinTL |

tNTH
INTPO-INTP7 \

0 u PD780133, 780134, 78F0134, 780136, 780138, 78F0138, 780133(A), 780134(A), 78F0134(A), 780136(A),
780138(A), 78F0138(A)T 0 O

508 00oO000O0ooO0oO  U16228JJ3V1UD
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RESETOOOOOOO

RESET

gbobobooooon

3oooooovoooono

trsL

tkcym

tkLm

tKHm

/
SCK1n \
\ \~___
tsikm tksim
Slin ooooo
tksom

SO1n oooog
od m=1,2

n=0 O uPD780131,780132, 780131(A), 780132(A)

n=0,10 u PD780133, 780134, 78F0134, 780136, 780138, 78F0138, 780133(A), 780134(A),

78F0134(A), 780136(A), 780138(A), 78F0138(A)

00o00o00oooooo  u16228JJ3V1UD
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ADOOOOOO0OO0O
O0Ta= 0400085 002.5V0OVop =EVbop 5.5V, 2.5VO AVRer Vbb, Vss = EVss = AVss =0 VO

o O 0 O o O MIN. | TYr. | max. | 0 O
000 10 10 10 bit
oooo®"? 4.0 VO AVrer[1 5.5 V +02 | +04 | %FSR

2.7 VO AVrerD 4.0V

I+

0.3 + 0.6 %FSR

2.5VOAVrerd 2.7V

I+

0.6 +1.2 %FSR

oooo teonv 4.0 VO AVrer[ 5.5 V 14 100 us
2.7 VO AVrer[ 4.0 V 17 100 us
2.5 V1 AVrer[] 2.7 V 48 100 us

ooooooon®’? 4.0 VO AVrer( 5.5 V +04 | %FSR
2.7 VO AVrer 4.0 V +06 | %FSR
2.5 V1 AVrer[] 2.7 V +12 | %FSR

oooooooo®h? 4.0 VO AVrer(1 5.5 V +04 | %FSR
2.7 VO AVrer 4.0 V +06 | %FSR
2.5 V1 AVrer[] 2.7 V +12 | %FSR

ooooooo” 4.0 VO AVrer(1 5.5 V +25 | LSB
2.7 VO AVrer] 4.0 V +45 | LSB
2.5 V1 AVrer[] 2.7 V +85 | LsB

ooooooo” 4.0 VO AVrer0 5.5 V +15 | LsB
2.7 VO AVrer] 4.0 V +20 | LsB
2.5V AVrer[ 2.7 V +35 | LsB

oooooooag Vian AVss AVRErF \Y

010000000+ 1/2LSB00000000

20 00000000000000%FSROOOOONN
POCOOOOOTa= 0400085 OO
o o 0 0O o o MIN. | TYP. | MAX. | 0 0O
oooo Veoo |00000O00O0 =35V 33 35 37
Vroci 0oooooooo =285V02 27 285 3.0

oooooooag teTH VooOOV-27V 0.0015 ms
Voo 0 V3.3V 0.002 ms

oooooooo1”® tpTHp 0000000000000MAX.ODO 3.0 ms
oooo

oooooooo2”? tep Voo OO 1.0 ms

0ooooo tow 02 ms

010000000000000000« PD78F0134M5, 78F0134M6, 78F0138M5, 78F0138M6, 78F0134M5(A),
78F0134M6(A), 78F0138M5(A), 78F0138M6(A) 0 0 O
20000000000000000x PD78F0134M3, 78F0134M4, 78F0138M3, 78F0138M4, 78F0134M3(A),
78F0134M4(A), 78F0138M3(A), 78F0138M4(A) 00 0 O
3000000000000000000000000000000
40 0000000000000000000000000000000

510 00o00o00oooooo  u16228JJ3V1UD
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pocOOOOOOO

gooo
0 Vool

0000 (MAX.)
0ooo (TYP)
0000 (MIN)

tPTH tpTHD trD
(RN
LvVIOOOOOTa= 0400085 00O
O O o O O O MIN. TYP. MAX. O 0O
oooo Vivio 4.1 4.3 4.5 \%
Vivin 3.9 41 4.3 Vv
Viviz 3.7 3.9 41 \Y
Viviz 3.5 3.7 3.9 \Y
Vivia 3.3 3.5 3.7 \%
Vivis 3.15 3.3 3.45 \%
Vivie 2.95 3.1 3.25 \Y
Vivir 2.7 2.85 3.0 \%
nooo” tto 0.2 2.0 ms
gooogo tw 0.2 ms
nooooooooon®? tuwarro 05 2.0 ms
opoooooo®® tuwams 0.1 0.2 ms

010 0000000000000 ooo0ooooooooooooboooooooo
20poCOOOOOOOOODOOPOC-OFFOOOODOODOOOOOOOOOOO wxPD78F0134M1, 78F0134M2,
78F0138M1, 78F0138M2, 78F0134M1(A), 78F0134M2(A), 78F0138M1(A), 78F0138M2(A) D0 000 OO OO
LVIED1ODDOOODOOOO0ODOOOO0oOoOOoOooooooooboooo
sgLvioNO10oooooooooooooooooooooO

0010 Vivied VevitO VeviO VievisO Vivia VevisO Vivisd Viviz
20 VeocnO VivimOd n =0, 1, m=0-70

Lvioooooono

ooood
[0 Vool
0000 (MAX) bommmmmmmmme e S
go000d (TYP.) [~/ E"""'E ----------------------------------
0000 (MIN) [~~~ ===~ Tt 'E """"""""""""""""""""
E E ] fLw 1
1 tLwaito | tLwama E to E
LVIE -« 1 LVION 1 oo

00o00o00oooooo  u16228JJ3V1UD 511



0290 OO0OO0O0OOOOOOOoOoOADOOOOOOOOOOO

O0D0O0DOoO0OSToPOOOOOODOODOODODOOTA= 040008500

o O O O o O MIN. TYP. MAX. | O O

000000000 VoooR 000000000000 POC-OFF 16 55 Y%
ooog”

00000000000 tsreL 0 us

0 00000000O0O000000u PD78F0134M1, 78F0134M2, 78F0138M1, 78F0138M2, 78F0134M1(A),
78F0134M2(A), 78F0138M1(A), 78F0138M2(A)0 O O O

000000000000 ooo00oooooooooooooo
OTa= 0100060 O00O2.7VOVop =EVop5.5V, 2.7 VO AVRer Vbb, Vss = EVss = AVss =0 VO

o10oooooooo

O ad o o O ad MIN. TYP. MAX. O 0O
VerO O OO Vep2 ooopooooooooobooooooo 9.7 10.0 10.3 \%
VooO O OO lop Vep = Vep2[d 37 mA

fxr = 10 MHz, Vob = 5.5 VO

VerO O OO lep Vep = Vep2 100 mA
oooooooo®” T 0199 | 02 | 0.201 s
ooooo®? Tera 00000000 =02s 20 |smoOO
oooooooo®? Tub 49.4 50 50.6 ms
0000000000000 |Cw 00000000 =50ms 60 O

oooooooooo®™

00000000000 Corb 16 0
oooooooooo®® Tur 48 50 52 us
0000000000000 |Tew 0000000000 =50 4s00 48 520 us
o8 N1000 =10000

10000000000000%7 | Cew 001000000000010 20 |ooooo

=00000010000

01000000000000000 =02s000
20000000000DOO000O000DOO00OOO00ODOOO0O0ODOOOoOoOooOoOOoO
3000000000000000 =50ms000
40 0000000D0O0COOOO0O0ODOO0OO00ODOO0OO0OMODOOO00DOOOO00DOOObODODOOODDOO

gboboboooboobooboobobobobooooobgan
50000000000D00000D00 =80usO000
60 0OdO100000o0oo0oOo0o0O0O0OD0OM100s00000000OOCOCOOCOOOOODOODODODODODODOO
gooooboooood
7f00o0000Ooo00DOO00OOo00OoDoDD -000O00OOOO00ODOOO00ODOOOoOODObOOoODoO1o
gooogo
O pPOODOO EOOO
goo -P-E-P-E-POODOOODO3O
ool -E-P-E-P-E-POOODOOOOS30

g0 bobobooooobooboobobOoboboboboooOobDOobOobOobOoboboooOoon
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0290 OO0OO0O0OOOOOOOoOoOADOOOOOOOOOOO

020000000000 0000O000D

O O o o O O MIN. TYP. MAX. O

Voot —~Vert OODODOO top 10 us
Vert - RESETt O0OOO ter 10 us
RESETt+ - VeerO OO O OO [tre 2 ms
oood
VerOOOOOODOOODOOO |tew 8 us
oo
RESETt - Ve OO OO O |tree 14 ms
ooo
VerOOOOODODOODODOOO |Veee 0.8Vop 1.2Vop \%
oo
VerOOOOOOOOOOOO | Veeu 9.7 10.0 10.3 \Y
oo
gooobooooboooboooobooa

Vob

Vob
ov tor trRP trw
VpeH 1 /—
Vep  VepL /_\_/
ov trw

Vop
RESETO O OO \
oV

trr

00o00o00oooooo  u16228JJ3V1UD

trPE

513




0300 OUOuooooooobAbdbboonoooooon

» 000000000000 0DO0O0O0°00I00000KOOOO
0200405000000000 4PD780131, 780132, 780133, 780134
0200404000000000 x«PD780136, 780138
g200407000000000 xPD78F0134, 78F0138

0O ODOO00obOOO0ooOooooOoOoOos3sgobooooooboooooooosoooobooOooobooooo
goao

OO000000o o o o 0% x x x
\W_)\WJ

0000 0000
oDooo
O0000000Ta=25 00O0O1/20
o O 0 o o O 0 0 oo
0000 Voo 0030065 v
EVoo 0030065 v
REGC 0030065 v
Vss 00.3000.3 \
EVss 0030003 v
AVrer 00.30 Voo 0.3 v
AVss 00.3000.3 \
Ve 0000000000000 O2 00300105 v
nooo Vit P00-P06, P10-P17, P20-P27, P30- 00.30 Voo 0.3” " v
P33, P40-P43, P50-P53, P60, P61,
P70-P77, P120, P140, P141, X1, X2,
XT1, XT2, RESET
Vie P62, P63 |N-ch0C 00000000 0030013
0000000000 0030 Voo 0.3” "
Vis 00000000000000000 00300105
OOVeeD OO0 000000000
0o
nooo Vo 00.30 Voo 0.3 v
00000000 Van AVss[ 0.30 AVrer 0.3 v
00 00.30 Voo 0.3°
0000000000 |low 100 010 mA
0000  |P00-P06, P40-P43, 030 mA
060mA  |P50-P53, P70-P77
P10-P17, P30-P33, 030 mA
P120, P130, P140, P141

gboboooooooboobon

514 00000000000 U16228JJ3V1UD



0300 O0oOobooooooooADOOOOOOOOOOO

O0D00000Ta=25 000220

o O o o o O o o oo
0000000000 lot 100 P00-P06, P10-P17, P30- 20 mA
P33, P40-P43, P50-P53,
P70-P77, P120, P130,
P140, P141
P60-P63 30 mA
0000  |P00-P06, P40-P43, 35 mA
70 mA P50-P53, P70-P77
P10-P17, P30-P33, P60- 35 mA
P63, P120, P130, P140,
P141
oooooo Ta 00000 0400085 0
000000000000000000 0100085
oooo Teig 000ROMOO 0650 0 150 0
00000000000 0400 0125

0o10e65vO0000000
2000000000000 00DOOVeO00DOO0OO0OODOOOODOOOOOOOODOOODOODOOODO

gooooocoooog
vooOOOOOOOOoooodgd27voOoOoooodOd10oxgsOO0OOOOOOOOOOOOOOO15 usO
OO0000OVerOVoOOOOOODOOOOaOO

goooooooooo
VeeO Voo O OO OOOOODOOOO27VOOODOOOOOM0xsOO0O0O0OOVDODOOOODOOODOO
OObOO

ov

00 Oooooo1obooobboOooooOooOoOoboOo0oOooOoOoOoOoOOoOoO0DbOOOobDOOoOoOoDbOOooO
gbobooooooobobobobooboboooboooboobobobobobooboobobobobobo
gbobooooooo

ugb bOobobooobooboobooboboboboboboooboobooban

00o00o00oooooo  u16228JJ3V1UD 515




0300 O0oOobooooooooADOOOOOOOOOOO

X1oooooao
O0Ta= 0400085 O002.7VOVop =EVop5.5V, 2.7 VO AVRerd Vbb, Vss = EVss = AVss =0 VO
ooo oooo o O o o MIN. [ TYP. [MAX.| OO
00ooOoooo 000000KD" |REGC OO |4.0VOVood55V | 2.0 8.38 | MHz
|,VSSX1 lel sfals]sfsls
| e 000
{|Clp Cogi REGC 00 |4.0VOVood55V | 2.0 10 | MHz
] — 0 Voo O 0 |3.3V0 Vo040V | 2.0 8.38
7 ooo 2.7VO Vo033V | 20 5.0
ooooo 000000f0" |REGC OO |4.0VO Vo055V | 2.0 8.38 | MHz
|vssx1 x2| oooooo
e oo™
ic= cos REGC OO |4.0VOVooO55V | 2.0 10 | MHz
 — 0 Voo 0 0{33VOVood4.0V | 2.0 8.38
7 000 2.7VOVooD 33V | 2.0 5.0
oooooo”? X1000000%e0” ' |4.0 VO VooO 5.5V 2.0 10 | MHz
1 X 3.3 VO Voo14.0V 2.0 8.38
2.7 VO Voo 3.3V 2.0 5.0
X100000000[4.0VO Voo 5.5V 46 500 | ns
00000 txen, txee0] 3.3 VO Voo 4.0 V 56 500
2.7 VO Voo 3.3V 9 500

O10o0oooOooOooOooOoOOoOOoOOOOOOOOOOOOACOOOOOOODOODOOO
20REGCOOOOCO0DOOOM1uFOOOODODOOOVssOOOOOOOOOO
SOREGCOOOVooOOOOODOOOOODOD

oo1oxX1ooooooooooooooooooooooooooooopooooooooooooooooo

gooooo

gooboobooooon
gogoobooboboooooog

gbobobooooooobooboobooboo
gobooooboooooboooboOogyvssbObooobooooooo
gboboboboooobooboobobobobo
goobobobobooooooon

20

g00O00O0O0OO0DORIng-OSCOODOCPUDOOOOODOOXMODODOODOOOOODOOOOOOODOO

ooooooogoogoogoosTcoooooooooooooooooooooooooooooooo

gogogooosTcooooooooooooooooooosTsiooooooooooooooooo
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0300 O0oOobooooooooADOOOOOOOOOOO

Ring-OSCO OO0 OO
O0Ta= 0400085 O002.7VOVop =EVop5.5V, 2.7 VO AVRerd Vbb, Vss = EVss = AVss =0 VO

ooo O O O 0 MIN. TYP. MAX. oo

OO0Ring-OSCO OO0 oooooofkO 120 240 480 kHz

o00oo0oODOO000o0oboooooo
O0Ta= 0400085 O002.7VOVop =EVop5.5V, 2.7 VO AVRerd Vbb, Vss = EVss = AVss =0 VO
ooo oooo 0 O O | MIN. | TYP. | MAX. | DO

ooooo 000000 fO” 32 |[32768| 35 kHz

IXSS XT2 XT1

gooooo XT100000 060" 32 38.5 kHz

XT2 XT1

XTMoooooood 12 15 us
00000 txw, txr O

0 ODOO000OOOoO00DOOO00O0OOO000ODOO00DOO0OO0bOOoOoACODODOOObOODOODO

oo ooooogooooooooooooooooooooooooOoOOOOOOO0OOOOOOOOOO
gboboooooboobobaobo

gboooooooboon

gbooboooooboobobo
gboooooobooboboooboobooonoo
oo0oboo0ooooooobbooobogvssbobboooooooooo
gboboooooboobobobobooobooobogn
gboobooooooooboobonb

20 J00o0o0oOOoOoboO0OooOoOoOoOoooOooUooObO0bDoO0oOoOoO0ooOOo0oDbOOoDbObOOOooOoooOoO

goooooxigoooooooooooboooooboooooooooooooooooooooooboo
gboboboboooobooboobobobobo

00o00o00oooooo  u16228JJ3V1UD 517




0300 O0oOobooooooooADOOOOOOOOOOO

ooooboboo

OO0 uPD780131(A), 780132(A), 780133(A), 780134(A), 780136(A), 780138(A), 78F0134(A), 78F0138(A)0 O [
0000000000000 00000000000000000000000000000000000
000o0o00O

X10O0O0OO0O0OO0OOOODOOoOOoOTa= 0400085 00
O «PD780131, 780132, 780133, 780134, 780136, 780138, 78F0134, 78F01380)

ooo g g SMD/ ooo opooooo gooooo
ood | OMHzO C1 c2 REGCO OO REGCO OO
0 pFO OpFO | oooooooo” VooO OO OO
MIN. MAX. MIN. MAX.
avo avo gvo avo
ooooo |CSTCC2M00G56-R0O SMD 2.00 od oo 4.0 5.5 2.7 5.5
0470 0470
CSTCR4M00G55-R0 SMD 4.00 od oo
CSTCR4M00G55U-R0O 0390 0390
CSTLS4M00G56-B0 ooo 0o od
CSTLS4M00G56U-BO 0470 0470
CSTCR4M19G55-R0 SMD 4.194 0ood oo
CSTCR4M19G55U-R0O 0390 0390
CSTLS4M19G56-B0 oono oo oo
CSTLS4M19G56U-BO 0470 0470
CSTCR4M91G53-R0 SMD 4.915 od oo
CSTCR4M91G53U-R0O 0150 0150
CSTLS4M91G53-B0 ooo od oo
CSTLS4M91G53U-B0 0150 0150
CSTCR5M00G53-R0 SMD 5.00 od oo
CSTCR5M00G53U-R0O 0150 0150
CSTLS5M00G53-B0 ooo 0o od
CSTLS5M00G53U-B0 0150 0150
CSTCR6M00G53-R0 SMD 6.00 0ood oo
CSTCR6M00G53U-R0O 0150 0150
CSTLS6M00G53-B0 oono oo oo
CSTLS6M00G53U-BO 0150 0150
CSTCE8MO00G52-R0 SMD 8.00 00 oo
J100 J100
CSTLS8M00G53-B0 ooo 0o od
CSTLS8M00G53U-B0 o150 o150
CSTCE10M0G52-R0 SMD 10.0 0o oo O 0
0100 0100
CSTLS10M0G53-B0 ooo od oo
CSTLS10M0G53U-BO 0150 0150

0 REGCOOUOOODODOODOD11uFOODOOOODOOVssOODOODOOOOOO

g0 0oooooboobobobooobooooboboobOobOobOOobOOobObObObO0ObOOobOobOOobDOobOOobOObbo
gboboobooboboooooboobobobobooobooobobobobobobobooooobo
00000000000 00D0O0C0000O000D0ODO0000O000078KO/KEID OO ODOODOOOODO
DC,ACOCO0D0DODOOO0ODOOOODODOO
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0300 O0oOobooooooooADOOOOOOOOOOO

0000000000000 0DO0O0O00DTa=0400085 00
0O« PD780131, 780132, 780133, 780134, 780136, 780138, 78F0134, 78F01380

000 o 0 sMD/ | ooO 0oooooo oooooo
000 | OkHzD c3 c4 Rd MIN. MAX.
OpFO | OpFO | OkQO ovo ovo
000000 |[SP-T2A SMD | 32.768 19 19 560 27 55
oooooo
0000

g0 0ooooobobobooboobooooobooboobOobOobOOobOOobbObOb0OO0bobOobOobOobOobobbo
gboboobooboobooooooboboboboooboooboboboboboboboooobo
00000000000 00D0O0C0000O000DODO0000O0000O78KO/KEID OO ODOODOOOODOO
DC,ACOUOO0O0U0DD0DODUODODDOoDOO

00o00o00oooooo  u16228JJ3V1UD 519



0300 O0oOobooooooooADOOOOOOOOOOO

DCO 0O O1/40
O0Ta= 0400085 O002.7VOVop =EVop5.5V, 2.7 VO AVRerd Vbb, Vss = EVss = AVss =0 VO
O O O O O O MIN. TYP. MAX. | O O
oooooooooo lon 100 40VOVooO 5.5V 05 mA
P10-P17, P30-P33, P120, 40VO Voo 5.5V 025 mA
P130, P140,P141 OO
P00-P06, P40-P43, P50-P53, |4.0 VO Voo 5.5V 025 mA
P70-P77 OO
ooo 27VOVmD 4.0V 010 mA
ooooopooooo lou P00-P06, P10-P17, P30-P33, |4.0VO Voo 5.5V 10 mA
P40-P43, P50-P53, P70-P77,
P120, P130, P140, P141
100
P60-P63 100 40VO Voo 5.5V 15 mA
P10-P17, P30-P33, P60-P63, |4.0 VO Voo 5.5V 30 mA
P120, P130, P140, P141
oo
P00-P06, P40-P43, P50-P53, |4.0 VO Voo 5.5V 30 mA
P70-P77 OO
ooo 27VOVmD 4.0V 10 mA
oooooooooo ViH1 P12, P13, P15, P40-P43, P50-P53 0.7Vop Vop
ViH2 P00-PO06, P10, P11, P14, P16, P17, 0.8Vop Vob \Y
P30-P33, P70-P77, P120, P140, P141, RESET
Vs |P20-P27" 0.7AVRer AVrer v
ViHa P60, P61 0.7Vop Vob \Y
ViHs P62, P63 N-chOOOOO0OO0OO0D00OO0O 0.7Vop 12 \Y
ooooooooobo 0.7Vop Voo \%
NoooROMOOOOO
ViHe X1, X2, XT1, XT2 Voo 0.5 Vop
oooooooooo Vit P12, P13, P15, P40-P43, P50-P53 0 0.3Vop
ViLz P00-P06, P10, P11, P14, P16, P17, 0 0.2Vop
P30-P33, P70-P77, P120, P140, P141, RESET
Vis P20-P27" 0 0.3AVrer \%
ViLa P60, P61 0 0.3Vop \%
Vis P62, P63 0 0.3Vop \Y
Vie X1, X2, XT1, XT2 0 0.4 \Y

0 ODOO0O0ODOOO0ODOO0O0OO0O0O0O0DOOAVrRer=VoDOOOOOOOO

ugb bOoboboooboooboobooboobobobobobooobooboooban
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0300 O0oOobooooooooADOOOOOOOOOOO

DCO 0O O 2/40
O0Ta= 0400085 O002.7VOVop =EVop5.5V, 2.7 VO AVRerd Vbb, Vss = EVss = AVss =0 VO
o o 0 o o 0o MIN. | TYP. | MAX. |0 O
0000000000 Vo  |P10-P17, P30-P33,P120,  |4.0 VO Vood 55V, |Voo 1.0 v
P130, P140, P141 low= 05 mA
Od low=025mA
P00-PO6, P40-P43, P50-P53, | 4.0 VI Voo 5.5V, [Voo 1.0 v
P70-P77 0O low= 05 mA
low = [0 25 mA
low= 0100 A 2.7VO Voo 4.0V Voo 0.5 v
0000000000 Vour  |P10-P17, P30-P33, P60-P63, |4.0 VO Vool 55V, 13 v
P120, P130, P140, P141 lo. = 10 mA
Od loo=30mA
P00-PO6, P40-P43, P50-P53, |4.0 VI Vool 5.5V, 13 v
P70-P77 OO lo = 10 mA
lo. =30 mA
low = 400 1 A 27VOVood 4.0V 0.4 v
Voz  |P60-P63 4.0 VO Voo 5.5V, 2.0 v
lo =15 mA
0000000000000 | |[Vi=Veo  |P00-POS, P10-P17, P30-P33, 3 uA
P40-P43, P50-P53, P60, P61,
P70-P77, P120, P140, P141,
RESET
Vi=AVker |P20-P27 3 uA
e |Vi=Voo | X1, %277, xT1, xT2"" 20 LA
s |Vi=12V |P62, P630N-ch0 00000000 3 UA
0o
0000000000000 |t |[Vi=0vV  |P00-P06, P10-P17, P20-P27, 03 | uA
P30-P33, P40-P43, P50-P53, P60,
P61, P70-P77, P120, P140, P141,
RESET
i x1,x2"", x71, x12"" 020 | wA
luis P62, P63 N-ch(] 0 0000 000 03"2 | ua
0o
O000oooooooooog |lhow Vo = Vop 3 HA
0000000000000 |kee  |[Vo=0V 03 | wA
00000000 R. |wi=ov 10 30 100 | ke
VeeO O OO Vpp1 goooo 0 0.2Vop \Y

pooooooooooooao

10 XeOX1ODoooDooooooXTezoXTMbooooooooooooooooo
20pPe62,PE300000O00OOOOODOOOODOOOOOOOODOOODOOOOODEODOOODOOOOO
gooooooooOfdeOOOO0OOODOOOO0ODOOODOOMDOODOODOOODODODOOOOODO
U0ooooo4s e ADMAXDOOODOOOODODOOOO03xAOMAX.DOODO

o0 ObOOobOobooooooobooboobobOoboboboboboobooobgoo

00o00o00oooooo  u16228JJ3V1UD
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0300 O0oOobooooooooADOOOOOOOOOOO

DCOOO340000000000000
O0Ta= 0400085 O002.7VOVop =EVop5.5V, 2.7 VO AVRerd Vbb, Vss = EVss = AVss =0 VO

O o oo O o MIN. | TYP. | MAX. | 0D
oooo®’ bor  |X10000 fe = 10 MHz ADOOOOO0O000 138 | 252 | mA
ooooo™ |Veo=50v+10%">’ [apooooooon® 146 | 272 | mA
fup = 8.38 MHz ADOOOOOOO00 8 146 | mA
3,8
Voo =50V 10%°>° |apooooooon”® 9 16.6 | mA
fup = 5 MHz ADODOOOO0O000 45 | 78 | ma
3
Voo=3.0V£10% > |apoooooooo®® 5.1 9 mA
ooz | X1O0OO0OO fxr = 10 MHz gooooog 1.8 3.6 mA
HALTOOO  |veo=50v+10%°’ |ooooooo 89 | mA
fxp v= 8.38 MHz ooooooo 09 | 18 | ma
Voo=5.0Vv+ 10%°% |ooooooo 6 mA
fxp = 5 MHz 0oooooo 041 | 082 | mA
Voo = 3.0 V+ 10 % 0oooooo 23 | mA
lbos | Ring-OSC Voo = 5.0 V+ 10 % 048 | 192 | mA
4
00000 |Vop=3.0V+ 10% 037 | 148 | mA
lbos  |32768KHzZ OO0 | Voo = 5.0 V& 10 % 120 | 240 | uA
4,6
ooooo® Voo = 3.0 V+ 10 % 91 182 | uA
lbos | 32.768kHz OO0 | Voo = 5.0 V& 10 % 20 40 | uA
4,6
HALTO OO ™™ | Voo = 3.0 V£ 10 % 6 12 | uA
e |STOPOOO  |Voo=50V+ 10% |POCO OFF, RINGO OFF 0.1 30 | uA
POCII OFF, RINGC] ON 14 58 | uA
POCT ON”°, RINGC] OFF 35 | 355 | uA
POCO ON"°, RINGI ON 175 | 635 | uA
Voo =3.0V+ 10 % |POCI OFF, RINGC OFF 005 | 10 | uA
POCT] OFF, RINGC ON 75 | 25 | uA
POCI ON"°, RINGC] OFF 35 | 155 | uA
POCO ON”°, RINGO ON 11 | 305 | uA

o10o0ooCoOd0OvooOOOO0ODOOOODOOOO0ODDOOODOOOOOOOOOOODOO0ODDOOODOOOODOO

gboobobooooooon

200 00000D00O0O0O0ODOO

3OPCC=00HOOOOOOODO
40X10 000000000000

50 4 PD78F0134M1, 78F0134M2, 78F0138M1, 78F0138M2, 78F0134M1(A), 78F0134M2(A), 78F0138M1(A),

78F0138M2(A) O LVIECO LVIMO OO0 O040=1000000000

60 ¢ PD78F0134M1, 78F0134M2, 78F0138M1, 78F0138M2, 78F0134M1(A), 78F0134M2(A), 78F0138M1(A),

78F0138M2(A) 0 OLVIE=00O0COOCOOCOOCOCOCORIng-OSCOO0O0O0OOOOOOOOOOOOOOO
70REGCOOCOVODOOOOOOOOOOOO
SOREGCOOOOODODOODO1uFOODOODOODOOVssDOODODODOODOODO
90AVrerD OOODOOOOODODOOODO
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0300 O0oOobooooooooADOOOOOOOOOOO

DCOOO4400000OROMODO

O0Ta= 0400085 O002.7VOVop =EVop5.5V, 2.7 VO AVRerd Vbb, Vss = EVss = AVss =0 VO

O o oo O o MIN. | TYP. | MAX. | 0D
oooo®’ bor  |X10000 fe = 10 MHz ADOOOOO0O000 76 | 152 | mA
ooooo™ |Veo=50v+10%">’ [apooooooon® 86 | 172 | mA
fup = 8.38 MHz ADOOOOOOO00 4 85 | mA
3,8
Voo =50V 10%°>° |apooooooon”® 5 105 | mA
fup = 5 MHz 00000000 21 | 42 | mA
3
Voo=3.0V£10% > |apoooooooo®® 27 | 54 | mA
ooz | X1O0OO0OO fxr = 10 MHz gooooog 1.6 3.2 mA
HALTOOO  |veo=50v+10%°’ |ooooooo 75 | mA
fxp = 8.38 MHz ooooooo 08 | 16 | mA
Voo=5.0Vv+ 10%°% |ooooooo 5 mA
fxp = 5 MHz 0oooooo 031 | 062 | mA
Voo = 3.0 V+ 10 % 0oooooo 18 | mA
lbos | Ring-OSC Voo = 5.0 V+ 10 % 0.25 1 mA
4
00000 |Vop=3.0V+ 10% 015 | 06 | mA
lbos  |32768KHz 000 | Voo = 5.0 V& 10 % 35 70 | uA
4,6
ooooo® Voo = 3.0 V+ 10 % 15 30 uA
lbos | 32.768kHz OO0 | Voo = 5.0 V& 10 % 20 40 | uA
4,6
HALTO OO ™™ | Voo = 3.0 V£ 10 % 6 12 | uA
e |STOPOOO  |Voo=50V+ 10% |POCO OFF, RINGO OFF 0.1 30 | uA
POCII OFF, RINGC] ON 14 58 | uA
POCT ON”°, RINGC] OFF 35 | 355 | uA
POCO ON"°, RINGI ON 175 | 635 | uA
Voo =3.0V+ 10 % |POCI OFF, RINGC OFF 005 | 10 | uA
POCT] OFF, RINGC ON 75 | 25 | uA
POCI ON"°, RINGC] OFF 35 | 155 | uA
POCO ON”°, RINGO ON 11 | 305 | uA

o10o0ooCoOd0OvooOOOO0ODOOOODOOOO0ODDOOODOOOOOOOOOOODOO0ODDOOODOOOODOO
gboobobooooooon

200 00000D00O0O0O0ODOO

3OPCC=00HOOOOOOODO

40X10 000000000000
50000000000000POC-OFFO0DOOOOOLVIEOLVIMOOOD4O=1000000000T
6000000000 00D0DOPOC-OFFOLVIE=000000OO0O0O0ODDOOOORINg-OSCOOOOOO

gboobobooooooon
70REGCOCOCVODDOOOOOOOOOOOO
SUREGCOUOODODODODOO1TuFOODOODOODOOVssDOODODODOODOOO
90AVrRerD OOODOOOOODODOOODO

00o00o00oooooo  u16228JJ3V1UD
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0300 O0oOobooooooooADOOOOOOOOOOO

ACOO

O1000000Ta= 0400085 002.7VOVop=EVoo 5.5V, 2.7 VOAVRer Vob, Vss = EVss = AVss = 00

O O o o o O MIN. | TYP. | MAX. | O O
0ooooo T |ODDOO0 (X100 01 |40VO Vo055V | 0238 16 us
hoooOo00ooo 00000 (0000 |02 [40VOVooD55V| 02 16 us
ooooao 33VOVoo04.0V | 0238 16 us
O 27VOVod33V| 04 16 us
Ring-0SCO 000 417 | 833 | 1667 | us
0000000000000 114 122 125 us
TI000, TI010, TI001" %, TI011° |trve, | 4.0 VO Vioo[1 5.5 V 2ffeam] us
0ooOooo0o0ooo trio 017
0oooooo 2.7 VO Voo[14.0 V 2ffsam] us
02"
TI50, TI5S10 0000 s 4.0 VO Voo 55V 10 MHz
2.7 VO Voo 4.0V 5 MHz
TI50, TISI0000000000 |tws,  |4.0 VO Voo 5.5 V 50 ns
0oooooo tns  |2.7 VO VooO 4.0V 100 ns
00000000000000 |t 1 us
0oooooo tam
ajs]s]s)alulufu]s] tw 4.0VOVooO 55V 50 ns
0oooooo 2.7 VO Voo 4.0V 100 ns
RESETOOOOOOO trst 10 us

O1M0REGCOOOODOOOODMTuFODOOOODOOOVssOODOOOOODDOO
20REGCO OOV OO0O0ODOOODOODO
30 4 PD780133, 780134, 78F0134, 780136, 780138, 78F0138, 780133(A), 780134(A), 78F0134(A), 780136(A),
780138(A), 78F0138(A)0 0 O
40000000000000000o00,010 PRMOO, PRMO1O O OO O 0, 10 PRM000, PRMO01O O O PRMO10,
PRMO110 O O O O fsam = fxe, fxp/4, fxp/2560 O O fxe, fxp/16, fxp/640 O 0 000 OO0 OOOOOOOOOOO
goooogTiooo, Too1O OO OODDOOODODODOOOfsam=fkeDOODDOO

524 00000000000 U16228JJ3V1UD



0300 O0oOobooooooooADOOOOOOOOOOO

TeyvsVoOX1OOOODOOOODOO

Dal0REGCOOUOOOOOOOMuFOOOOOOOOVssOOOOOODO

20.0
16.0 [

10.0

5.0

2.0 0ooo T ]
oQ

000000000 TeyOp sO

1.0

0.4

0.238
0.2

0.1

0 10 20 30 40 50°%60

ooo0oo0voodvO

ObOREGCOOOVoOODOOOOODODO

S
i
o
o

N
o
o

o
o

N
o

gooogoo

000000000 TevOp

=
[}

0.4

0238 || l.__. L \,_

0.2

0.1

0 10 20 /30" 40 50°560
27 33
00000 VeoO VO

00o00o00oooooo  u16228JJ3V1UD 525



0300 O0oOobooooooooADOOOOOOOOOOO

o200000000D00000
OTa= 0400085 0027 V0O Voo =EVool 5.5V, 2.7 VO AVRer Vop, Vss = EVss = AVss = 0 VI

JadUARTOOOOUART6O OO OODOOOODOOOODOOOOO
0 O o O 0 O MIN. TYP. MAX. o O

ooooo 3125 kbps

ObOUARTOOOOUARTOODOOOODOOOODODOOODOOOOO
] O o O ] O MIN. TYP. MAX. 0o O

Ooooo 312.5 kbps

OcO30O0OOoOoOoyoooooOoOoOoOoOoOoOoOoSCKIn...0oooooooo

o O o o o O MIN. TYP. MAX. | O O

scKinDooooooo tcvt 4.0 VO Voo0 5.5V 200 ns
3.3VO Vood 4.0V 240 ns
2.7 VO Voo 3.3V 400 ns

SCKInDOOoOooOoOoOg |tkw, tkev1/20 10 ns

kL

SMnO 0000000 tsik1 30 ns

00 SCKint O

SMinO 00000 tksit 30 ns

00 SCKint O

SCKint —~SO1n0 00000 |trso C =100 pF~ 30 ns

O cOOSCKin,SOMnODOOODODOOODOCOOOO

Odo3oooooyooooooooooooooscKin..0Ooooooooo

o O o O o O MIN. TYP. MAX. | O O
SCKInDOOOoOoooo tovz 400 ns
SCKInOOOOO0O0D0000 |tkee, tkeva/2 ns

kL2
SMnO0 0000000 tsik 80 ns
00 SCKint O
SMnOO0O0o0oog tksi2 50 ns
[0 SCKint O
SCKint -SO1n0 00000 |trsor C =100 pF” 120 ns

0O cOoOosoimnooooooooooooo

00 n=0 0O uxPD780131, 780132, 780131(A), 780132(A)
n=0,10 xPD780133, 780134, 78F0134, 780136, 780138, 78F0138, 780133(A), 780134(A), 78F0134(A),

780136(A), 780138(A), 78F0138(A)
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0300 O0oOobooooooooADOOOOOOOOOOO

ACOOODOOOoOoOooOoXxicooooo

0.8 Vop 0.8 Voo
ood
>< 0.2 Voo > <

0.2 Vob

gooboooooog

1/fxe

txpL |

txpPH

Vivs[d MIN.O
Xioo

N Vs MAX.O

1/fxr

txTL [

txTH

Vined MIN.O
XT100O

N\ \ Vs MAX.O
Tiooooad
triLo || triHo
TI000, TI010, TI001", TI0117
1/fns
triLs || trims
TI50, TI51 \
N N~

gooboboboooooo

tinTL |

tNTH

INTPO-INTP7

0 u PD780133, 780134, 78F0134, 780136, 780138, 78F0138, 780133(A), 780134(A), 78F0134(A), 780136(A),
780138(A), 78F0138(A)T 0 O
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0300 O0oOobooooooooADOOOOOOOOOOO

RESETOOOOOOO

trsL

RESET

gbobobooooon

3oooooovoooono

tkcym

tkLm tkHm

/
SCK1n
N

tsikm tksim

Slin ooooo

tksom

so1n 00000 ><

od m=1,2
n=0 0O xPD780131, 780132, 780131(A), 780132(A)
n=0,10 u PD780133, 780134, 78F0134, 780136, 780138, 78F0138, 780133(A), 780134(A),

78F0134(A), 780136(A), 780138(A), 78F0138(A)
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0300 O0oOobooooooooADOOOOOOOOOOO

ADOOOOODOO

O0Ta= 0400085 002.7VOVop =EVbop 5.5V, 2.7 VO AVRer Vbb, Vss = EVss = AVss =0 VO

o o 0 O o o MIN. | TyP. | MAX. | 0 O

0oo 10 10 10 bit

oooo®"? 4.0 VO AVrer[1 5.5 V +02 | +04 | %FSR
2.7 VO AVrer[ 4.0 V +03 | +06 | %FSR

ogooo tconv 4.0 VO AVrer1 5.5V 14 100 us
2.7 VO AVrer] 4.0 V 17 100 us

ooooooon®’? 4.0 VO AVrer( 5.5 V +04 | %FSR
2.7 VO AVrer 4.0 V +06 | %FSR

ooooooon®h? 4.0 VO AVrer[1 5.5 V +04 | %FSR
2.7 VO AVrer[] 4.0 V +06 | %FSR

ooooooo” 4.0 VO AVrer(1 5.5 V +25 | LSB
2.7 VO AVrer 4.0 V +45 | LsB

ooooooo?’ 4.0 VO AVrer( 5.5 V +15 | LSB
2.7 VO AVrer0 4.0 V +20 | LsB

oooooooag Vian AVss AVREF \Y

010000000+ 1/2LSB00000000

20 00000000000000%FSROOOOONN
POCOOOOOTa= 0400085 OO
o o 0 0O o o MIN. | TYP. | MAX. | 0 0O
oooo Veoo |00000O0000 =35V 33 35 37
Vroci 0oooooooo =285V02 27 285 3.0

oooooooag teTH VooOOV-27V 0.0015 ms
Voo 0 V3.3V 0.002 ms

oooooooo1”® tpTHp 0000000000000MAX.ODO 3.0 ms
oooo

oooooooo2”? tep Voo OO 1.0 ms

0ooooo tow 02 ms

010000000000000000« PD78F0134M5, 78F0134M6, 78F0138M5, 78F0138M6, 78F0134M5(A),
78F0134M6(A), 78F0138M5(A), 78F0138M6(A) 0 0 O
20000000000000000x PD78F0134M3, 78F0134M4, 78F0138M3, 78F0138M4, 78F0134M3(A),
78F0134M4(A), 78F0138M3(A), 78F0138M4(A) 00 0 O
3000000000000000000000000000000
40 0000000000000000000000000000000

pocoOOOOOOO

gooo
[0 Vool

0000 (MAX.)
oooo (TYP)
0ooo (MIN)

tpTH tpTHD

00o00o00oooooo  u16228JJ3V1UD

oo
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0300 O0oOobooooooooADOOOOOOOOOOO

LviDDODDOOOTa= 0400085 00

O O o O O O MIN. TYP. MAX. O 0O

oooo Vivio 4.1 4.3 4.5 \%

Vivin 3.9 41 4.3 Vv

Viviz 3.7 3.9 41 \Y

Viviz 3.5 3.7 3.9 \Y

Vivia 3.3 3.5 3.7 \%

Vivis 3.15 3.3 3.45 \%

Vivie 2.95 3.1 3.25 \Y

nooo” o 0.2 2.0 ms
gooogo tw 0.2 ms
nooooooooon®? tuwaro 05 2.0 ms
nooooooo®® towars 0.1 0.2 ms

o1000000000000O0O0DOODOODOODOODOOOOOODOOODODODODOO
20pPOCOOOOODOOOOOOPOC-OFFODOOODOODOODODOOOOOOOO wuPD78F0134M1, 78F0134M2,
78F0138M1, 78F0138M2, 78F0134M1(A), 78F0134M2(A), 78F0138M1(A), 78F0138M2(A)D 00O O0O0 OO0 OO
LVIED1ODDOOO0ODOOOO0ODOOOOOOOOoDOboOooooboooo
soLvioONO1O0O0DOOoO0ooooooooooobooooooog

0010 VevioD VeviiO VivieO Vievisd VivisO VievisO Vivie
20 VeocnO VivimO n =0, 1, m = 0-60

LvioDooooono

oooo
[ Vool

0000 (MAX) fecemmaceee LN R
0000 (TYP) frommmmmmmmmmmmmmm /o L s ISamneeee| EEEEEEE
0000 (MIN) [ 4o -- - R R

1 tiwaito | tiwaiTa v o
|

LVIE -1 LVION 1 oo

OO0D0O0DOoOosSToPOOOOOODOODOODODOOTA= 040008500

o O O O o O MIN. TYP. | MAX. | O O

0oOooO0o0Ooo Vooor |0O0D0O0D00D00O00O00POC-OFF 1.6 5.5 Vv
ooo”

00000000000 tsreL 0 us

0 00000000O0O000000u PD78F0134M1, 78F0134M2, 78F0138M1, 78F0138M2, 78F0134M1(A),
78F0134M2(A), 78F0138M1(A), 78F0138M2(A)0 O O O

530 00o00o00oooooo  u16228JJ3V1UD



0300 O0oOobooooooooADOOOOOOOOOOO

oooobooboboboobooboobooboboooboobo

OTa= 0100060 O00O2.7VOVop =EVopd5.5V, 2.7 VO AVRer Vbp, Vss = EVss = AVss = 0 VO

O1000D0ooooon

=00000010000

o O O O o O MIN. TYP. | MAX. | O O
Verd 00O O Vo2 0DO0000000000000000 9.7 10.0 10.3 Vv
VooO O OO Ioo Vep = Vep2[d 37 mA
fxr = 10 MHz, Voo = 5.5 VO
VeeO O OO lep Vep = Vep2 100 mA
oooooooo?” T 0199 | 02 | 0.201 s
noooo®? Tera 00000000 =0.2s 20 |sOOO
oooooooo®? Tu 49.4 50 50.6 ms
0000000000000 |Cw 00000000 =50 ms 60 O
oooooooooo®
00O000000o0OOn Cerwb 16 O
oooooooooon®® Tur 48 50 52 us
0000000000000 | Tww 0000000000 =50 gsOO 48 520 us
n°® 1000 =10000
10000000000000°%7 | Cowr 0D1000000000010 20 |ooDooo

010 00000Doooooogo

20000000000DOO000O0O000DOO00DOOO00ODOOO0O0ODOOOoOOooOOOoO

0o00000oooooooooo

=0.2s000

=50msO 00

40 0000000D00O0OO0O0O0oDOO0OOoOoDOO0O0OD1ObOOo00oDOOOOb0D0obOoOooooOooooDobOoo
gboboboooboobooboobobobobooooobgan

s0000000000D00000D00 =80sO000

60 0001000000 0DOOO0O0ODOO10ysOO00DOO0O0O0DODODO0ODOOODOOOODDOO

gooooboooood

rf0oo0o0obooo0oobo0o0ooooooooD -00DoOoOobOOoOoO00ODbDOO00oDOOoOoOoDObOOoOoDoboOo1o

goooano
O pPOODOO EOOO
god

-P-E-P-E-POODODOOODO3O

000 -E-P-E-P-E-POOODOOOO30

g0 bOOobooboooooobooboobobobobobooooOobobOobOobOoboboooon

00o00o00oooooo  u16228JJ3V1UD
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0300 O0oOobooooooooADOOOOOOOOOOO

020000000000 0000O000D

O O o o O O MIN. TYP. MAX. O

Voot —~Vert OODODOO top 10 us
Vert - RESETt O0OOO ter 10 us
RESETt+ - VeerO OO O OO [tre 2 ms
oood
VerOOOOOODOOODOOO |tew 8 us
oo
RESETt - Ve OO OO O |tree 14 ms
ooo
VerOOOOODODOODODOOO |Veee 0.8Vop 1.2Vop \%
oo
VerOOOOOOOOOOOO | Veeu 9.7 10.0 10.3 \Y
oo
gooobooooboooboooobooa

Vob

Vob
ov tor trRP trw
VpeH 1 /—
Vep  VepL /_\_/
ov trw

Vop
RESETO O OO \
oV

532
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0310 0Oo0oooooAMbooood

00000 xPD780131(A1), 780132(A1), 780133(A1), 780134(A1), 780136(A1), 780138(A1), 78F0134(A1), 78F0138(A1)

00 OAMODOOO0ODODOOOREGCOOOVoROODOOOOODODOOD

0000000 Ta=25 000O1/20

o 0 oo o 0 0 0 0
0Dooo Voo 0030065 v
EVoo 0030065 v
REGC 0030065 v
Vss 0030003 v
EVss 00.3000.3 \
AVrer 00.30 Voo 0.3”" v
AVss 0030003 v
Ve 0000000000000 02 00.30010.5 v
0Dooo Vin P00-P06, P10-P17, P20-P27, P30- 00.30 Voo 0.3” " v
P33, P40-P43, P50-P53, P60, P61,
P70-P77, P120, P140, P141, X1, X2,
XT1, XT2, RESET
Vie P62, P63 |N-ch 000000000 0030013
0000000000 00.30 Voo 0.3” "
Vis 00000000000000000 00.30010.5
DOVeeD 000000000000
0o
oooo Vo 00.30 Voo 0.3”"
Do000000 Van AVssD 0.30 AVrer( 0.3”
000030 Voo 0.3"
0000000000 |low 100 08 mA
0000 |PO0-PO6, P40-P43, 024 mA
048mA  |P50-P53, P70-P77
P10-P17, P30-P33, 024 mA
P120, P130, P140, P141

gboboooooboobobon

00 0ooooo1obooobboOooooOoOoOoboOo0oOooOoOoOoOoOOoOoOoDbOOOobDOOoOoOoDbOOooon
gboobooooooobobobobobobooboooboobobobobobooboobobobobobo

gbobooooooo

ugb bOobobooobooboobooboboboboboboooboobooban

00o0ooooooo  u16228JJ3V1UD
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0310 O000000O0OAM00000

O0D00000Ta=25 000220

o 0O o 0O o 0O o 0O o 0O

0000000000 lot 100 P00-P06, P10-P17, P30- 16 mA
P33, P40-P43, P50-P53,
P70-P77, P120, P130,

P140, P141

P60-P63 24 mA
oooo P00-P06, P40-P43, 28 mA
56 mA P50-P53, P70-P77

P10-P17, P30-P33, P60- 28 mA

P63, P120, P130, P140,
P141

oooood Ta OO0ORoOMOO 4000110 O
joooooooOOoo ([ooooo 04000105
ooooooocooon 0400085
oooooooon
oooo Tstg OO0OROMOO 06500150 O
ooooooooooo 04000125

0o10e65vO0000000
2000000000000 00DOOVeOD00DOCOO0O0OODOOODOOOOOOOODOOODODOOODO
gbobooooooo
vooOOOOOOOO0O0O0ooo33vooooooo10xs0O0OOOOVeeOVooOOOOODOO OO OaOO
gooooooooog
VerO Voo O OO OOOOODOOOOO33VOOODOOOOO1M0xsOOOODOOVDODODDOOODOOODOO
OObOO

00 000OOo0oOo1d0obOoo0obOOoOo00oOpoO00boOOoO00OoOoOoO0OOOOoO00ODbOO0O0bOOoOOOoDboOoOon
gboboooooboobobobobobobooobooboobobobobobooooboboboboDbo
gboboooooboon

gb bOobobooobooobooboobooboboboboobooobooboooban
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0310 O000000O0OAM00000

xX1oooood
OTa= 04000110 0°'03.3 VO Vop = EVoo[ 5.5 V, 3.3 VO AVRer Vbop, Vss = EVss = AVss = 0 VO
000 0000 o 0 o 0 MIN. | TYP. [MAX. | OO
oooooooo®? 000000f0"° |4.5V0 Vool155V 2.0 10 | MHz
Vss X1 X2 |
4.0 VO Voo[1 4.5 V 2.0 8.38
I
cie cos
. 3.3VO Vood 4.0V 2.0 5.0
77
oooono®? 0000000 |45V0 Vool 55V 20 10 | MHz
Vss X1 X2 |
5 4.0 VO Vool 4.5 V 2.0 8.38
{0
[ ci= co=
P— 3.3 VO Vood 4.0V 2.0 5.0
T
oooooo®? X1000000%e0"> [4.5 VO Voo 5.5 V 2.0 10 | MHz
X1 xo 4.0 VO Voo 45V 2.0 8.38
3.3 VO Voo 4.0 V 2.0 5.0
X100 000000 |4.5V0 Vool 5.5V 46 500 | ns
00000 txen, txeed | 4.0 VO VooO 4.5V 56 500
3.3 VO Voo 4.0 V 96 500

010 Ta= 04000110 OO 1 PD780131(A1), 780132(A1), 780133(A1), 780134(A1), 780136(A1), 780138(A1)
Ta= 0400 0105 O O x PD78F0134(A1), 78F0138(A1)
20REGCOOOVooOOOOOOODOOOOD
300000000000000000000000000ACOOONO00O0ON00O0OO

0010 X\ OOOoOoOoOoOoooogoooooooooooooobooo0ooooooooboooooooooon
gooogooo

gboobooboooooon

gbobobobooooog

gooboboboooooooboobobooo

00000000O0o00DOoOO00DbDOoOO0OdVssOOoOoooooooood

goobobobooboooooooboobobobo
gbooboboboooooooon

20 000000000RIng-OSCOOOCPUOOCOOOOOODOXMOOOOODOOOOOOOOODOOOO
gooooobooooopoosTcooogooooooboooooooooOoobooobooooooOd

gopooooosSTcOooObooOoUoooOoOooOoOoDooOooosSTSUO0OOo0oooooooOoooooDo

g0 OoobooobooooboobobooboobobOobObObObOObOObOObDObOObOObOObOObOO0bnOo
gbobooogooo

ooooooooooo

U16228JJ3V1UD
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0310 O000000O0OAM00000

Ring-OSCO OO0 OO
OTa= 04000110 0°03.3 VO Vop = EVopd 5.5V, 3.3 VO AVRrerO Vop, Vss = EVss = AVss = 0 VO

ooo O O O 0 MIN. TYP. MAX. oo

OO0Ring-OSCO OO0 oooooofkO 120 240 490 kHz

O Ta= 04000110 OO0 xPD780131(A1), 780132(A1), 780133(A1), 780134(A1), 780136(A1), 780138(A1)
Ta= 04000105 O O x PD78F0134(A1), 78F0138(A1)

o00oo0oODOO000o0oboooooo
OTa= 04000110 0°'03.3 VO Voo = EVoo[ 5.5 V, 3.3 VO AVRerd Vbop, Vss = EVss = AVss = 0 VO

ooo gooao g a a O MIN. TYP. MAX. od

0oooo 00000060 2 32 |32768| 35 | KkHz

Vss XT2 XT1

ISTH
Py

gooooo XT1DDDDDDf>(TDD2 32 38.5 kHz

XT2 XT1

XTMoooooood 12 15 us
00000 txw, txr O

010 Ta= 04000110 OO 1 PD780131(A1), 780132(A1), 780133(A1), 780134(A1), 780136(A1), 780138(A1)
Ta= 0400 0105 O O x PD78F0134(A1), 78F0138(A1)
2000000000000000000000000000000ACO00000000000

0010 0O0oOoO00ooO00oo0o0ooo0ooO0Ooo00ooOoU0oOoOoOooO00ooO0o0oDOoOobDboOooOooDo
gboobobobobooooooon

gooooooobanb

gboobooooobobabdo
gbobooooobobobooobooboono

0000000000 00DOOO00DbOOOVssOODOOOooooooooo
gbooboooooooboboboboobooobogon
gboobooooooooboobobob

20 0jboogooobo0oooooobooooobooboo0ooobOoobDboobOO0obOooDbOoobObOUObUoLDO
ooooooxigooooooooooooOoOoOoOOOOOO0O0obOO0oooooooooooooooo

gooboboboboooooooboobobobo

g0 0oooooboboboboooooOoboboobOobOobOOobObOObO0O0ObObObDObDObDObOLObObO
gboooooooobo
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0310 O000000O0OAM00000

DCOOO1/600000000000O0OO
O0Ta= 04000105 003.3VOVop=EVopd5.5V, 3.3VOAVRer Vob, Vss = EVss =AVss =0VO

0o O 0O 0 0o O MIN. | TYP. | MAX. | O O
0000000000 lom 100 40VOVood55V 04 mA
P10-P17, P30-P33, P120, 40VOVood55V 020 mA
P130, P140, P141 00O
P00-P06, P40-P43, P50-P53, |4.0 VO Voo 5.5V 020 mA
P70-P77 0O
0ooo 40VOVood55V 025 mA
3.3VOVood4.0V o8
0000000000 low P00-P06, P10-P17, P30-P33, 4.0 VO Vood 5.5V 8 mA
P40-P43, P50-P53, P70-P77,
P120, P130, P140, P141
100
P60-P63 100 40VOVood55V 12 mA
P10-P17, P30-P33, P60-P63, |4.0 VO Voo 5.5V 24 mA
P120, P130, P140, P141
00
P00-P06, P40-P43, P50-P53, |4.0 VO Vood 5.5V 24 mA
P70-P77 OO
00O 40VOVood55V 30 mA
3.3VOVood4.0V 8 mA
0000000000 Vi |P12, P13, P15, P40-P43, P50-P53 0.7Voo Voo
Viz | P00-P06, P10, P11, P14, P16, P17, 0.8Vop Vob %
P30-P33, P70-P77, P120, P140, P141, RESET
ViH3 P20-|327D 0.7AVRrer AVRer V
ViH4a P60, P61 0.7Vop Vop \Y
Vs | P62, P63 N-chO0OOOO0OOO0O000 | 0.7Veo 12 v
ViHe X1, X2, XT1, XT2 Voo 0.5 Vop \%
0000000000 Vi |P12, P13, P15, P40-P43, P50-P53 0 0.3Voo v
Viz | P00-P06, P10, P11, P14, P16, P17, 0 0.2Voo v
P30-P33, P70-P77, P120, P140, P141, RESET
Vis p20-P27" 0 0.3AVRrer \Y
ViLa P60, P61 0 0.3Vop \%
Vis P62, P63 0 0.3Vop \Y
Vis | X1, X2, XT1, XT2 0 0.4 v

0 OO000ODOOCO0O0DOOO0O00O0O0O0O0D0O0OAVrRer=VoOOOOOGOOO

ugb bOoboboooboooboobooboobobobobobooobooboooban

00o00o00oooooo  u16228JJ3V1UD

537



0310 O000000O0OAM00000

DCOOOz260000000000000O
O0Ta= 04000105 003.3VOVop=EVopd5.5V, 3.3VOAVRer Vob, Vss = EVss =AVss =0VO

O O O O O O MIN. TYP. MAX. | O O
oooooooooo Von P10-P17, P30-P33, P120, 4.0VO VoD 5.5V, Voo 1.0 \Y
P130, P140, P141 o= 04 mA
00 low=020mA
P00-P06, P40-P43, P50-P53, |4.0 VO VooJ 5.5V, Vool 1.0 \
P70-P77 OO lon= 04 mA
lon = 020 mA
lon= 0100 zA 3.3VOVooO4.0V (VooO 0.5 \Y
oooooooooo Vo1 P10-P17, P30-P33, P60-P63, |4.0 VO Voo 5.5V, 1.3 \Y
P120, P130, P140, P141 lo. =8 mA
00 loo=24mA
P00-P06, P40-P43, P50-P53, (4.0 VO Vo155V, 1.3 \Y
P70-P77 OO lo =8 mA
loL =24 mA
loL =400 A 3.3VOVooO4.0V 0.4 \Y
Vo2 P60-P63 4.0VOVood55V, 2.0 \
loL =12 mA
0000000 oooooo |l Vi = Voo P00-P06, P10-P17, P30-P33, 10 UA

P40-P43, P50-P53, P60, P61,
P70-P77, P120, P140, P141,

RESET
Vi= AVrer |P20-P27 10 uA
e |Vi=Voo | X1, %277, xT1, xT2"" 20 LA
s [Vi=12V |P62, P63 N-chd 00000000 20 4A
als
0000000000000 |l [Vi=0V | P00-PO6, P10-P17, P20-P27, 010 | uA

P30-P33, P40-P43, P50-P53, P60,
P61, P70-P77, P120, P140, P141,

RESET
It x1, x2"" xT1, x12"" 020 | wA
luis P62, P63 N-ch(] 0 0000 000 010”2 | uA
0o
0000000000000 |low Vo = Vob 10 HuA
0000000000000 |kee  |[Vo=0V 010 | wA
oooooooo R. |vi=ov 10 30 120 | ke
VeeO O OO Vep1 goooo 0 0.2Vop \Y

O1OXeOX10oooooooooXTeoXTMoooooooooooooooooo
200006000000000000000O00O0O0OO0O0O0000000OO0OO0OOOOMDO0O0O000g
00000000000 O0O00DoOO0OoOosS ADMAX.ODOOODOOO0O0ODOO0OO10xADMAX.ODOO

g0 ODOobobooobooooooboobobOobobooboobobooboobon

538 00oO000O0ooO0oO  U16228JJ3V1UD



0310 O000000O0OAM00000

DCOOO3/600000000000O00O0O
O0Ta= 04000105 003.3VOVop=EVopd5.5V, 3.3VOAVRer Vob, Vss = EVss =AVss =0VO

o o oo o o MIN. | TYP. | MAX. | OO
oooo®’ o1 | X100 00 fe = 10 MHz ADOOODOO00D 138 | 266 | mA
00000 |veo=50v+10%"° |apoooooooo?’ 146 | 286 | mA
boe |X100 00 fe = 10 MHz ooooooo 18 | 50 | mA
HALTOOO  |Voo=5.0V+ 10 % ooooooo 103 | mA
lbos | Ring-OSC Voo = 5.0 V+ 10 % 048 | 332 | mA
ooooo®*
loos |Ring-OSC Voo = 5.0 V+ 10 % 019 | 216 | mA
HALTO OO *
loos | 32768kHz 000 | Voo =5.0 V& 10 % 120 | 1600 | wA
ooooo®*®
lbos | 32768KkHz0 000 | Voo =5.0 V& 10 % 20 | 1400 | uA
HALTO O 0 %8
oy |STOPO OO  |Voo=5.0V+ 10% | POCH OFF, RINGD OFF 041 | 1400 | uA
POCO OFF, RING[I ON 14 | 1500 | uA
POCI ON"°, RINGC] OFF 35 | 1400 | uA
POCO ON"°, RINGI ON 175 | 1500 | uA

o10oooO0o0OvooDOOOO0ODOOOO0ODOOOO0ODOOOO0ODOOOOOO0OOOO0ODOO0ODODOOODOOOODOO
gbobobooooooon

200000000 0O0O0O0ODOO

3oPCC=00HOOOOODOODO
40X10000000000000
50 u PD78F0134M1(A1), 78F0134M2(A1), 78F0138M1(A1), 78F0138M2(A1)O LVIEO LVIMO OO O40=100

gbooogooa

60 1 PD78F0134M1(A1), 78F0134M2(A1), 78F0138M1(A1), 78F0138M2(A1)0 0 CLVIE=00 00000000
O0ORing-0SCOODODOO0O0OOONODONOOOOO
70AVRer0 0000000000000

00o00o00oooooo  u16228JJ3V1UD
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0310 O000000O0OAM00000

DCO O O4/60 00 00OROMO0O
O0Ta= 04000110 00 3.3VOVop =EVopd5.5V, 3.3VOAVRer Vobp, Vss = EVss =AVss =0VO

O O O O O O MIN. TYP. MAX. | O O
oooooooooo lon 100 40VOVooO 5.5V 04 mA
P10-P17, P30-P33, P120, 40VO Voo 5.5V 020 mA
P130, P140,P141 OO
P00-P06, P40-P43, P50-P53, |4.0 VO Voo 5.5V 020 mA
P70-P77 OO
ooo 3.3VOVm4.0V 08 mA
ooooopooooo lou P00-P06, P10-P17, P30-P33, |4.0VO Voo 5.5V 8 mA
P40-P43, P50-P53, P70-P77,
P120, P130, P140, P141
100
P60-P63 100 40VO Voo 5.5V 12 mA
P10-P17, P30-P33, P60-P63, |4.0 VO Voo 5.5V 24 mA
P120, P130, P140, P141
oo
P00-P06, P40-P43, P50-P53, |4.0 VO Voo 5.5V 24 mA
P70-P77 OO
ooo 3.3VOVm4.0V 8 mA
oooooooooo ViH1 P12, P13, P15, P40-P43, P50-P53 0.7Vop Vop
ViH2 P00-PO06, P10, P11, P14, P16, P17, 0.8Vop Vob \Y
P30-P33, P70-P77, P120, P140, P141, RESET
Vs |P20-P27" 0.7AVRer AVrer v
ViHa P60, P61 0.7Vop Vob \Y
ViHs P62, P63 N-chOOOOO0OO0OO0D00OO0O 0.7Vop 12 \Y
ooooooooobo 0.7Vop Voo \%
ViHe X1, X2, XT1, XT2 Voo 0.5 Vob \Y
ooooopooooo " P12, P13, P15, P40-P43, P50-P53 0 0.3Vop \
Vi P00-P06, P10, P11, P14, P16, P17, 0 0.2Vop \Y
P30-P33, P70-P77, P120, P140, P141, RESET
Vis P20-P27" 0 0.3AVrer \%
ViLa P60, P61 0 0.3Vop \Y
ViLs P62, P63 0 0.3Vop Vv
Vie X1, X2, XT1, XT2 0 0.4 \Y

0 OD0O00ooOo00oDbbO0o0oboo0ooobDOboOUOAVrRer=VoOUOOOOOOO

o0 ObOOobOobooooooobooboobobOoboboboboboobooobgoo
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0310 O000000O0OAM00000

DCOOO5/600000ROMOO
O0Ta= 04000110 00 3.3VOVop =EVopd5.5V, 3.3VOAVRer Vobp, Vss = EVss =AVss =0VO

O O O O O O MIN. TYP. MAX. | O O
oooooooooo Von P10-P17, P30-P33, P120, 4.0VO VoD 5.5V, Voo 1.0 \Y
P130, P140, P141 o= 04 mA
00 low=020mA
P00-P06, P40-P43, P50-P53, |4.0 VO VooJ 5.5V, Vool 1.0 \
P70-P77 OO lon= 04 mA
lon = 020 mA
lon= 0100 zA 3.3VOVooO4.0V (VooO 0.5 \Y
oooooooooo Vo1 P10-P17, P30-P33, P60-P63, |4.0 VO Voo 5.5V, 1.3 \Y
P120, P130, P140, P141 lo. =8 mA
00 loo=24mA
P00-P06, P40-P43, P50-P53, (4.0 VO Vo155V, 1.3 \Y
P70-P77 OO lo =8 mA
loL =24 mA
loL =400 A 3.3VOVooO4.0V 0.4 \Y
Vo2 P60-P63 4.0VOVood55V, 2.0 \Y
loL =12 mA
0000000 oooooo |l Vi = Voo P00-P06, P10-P17, P30-P33, 10 UA

P40-P43, P50-P53, P60, P61,
P70-P77, P120, P140, P141,

RESET
Vi= AVrer |P20-P27 10 uA
e |Vi=Voo | X1, %277, xT1, xT2"" 20 LA
s |Vi=12V | P62, P630 N-chd 00000000 20 uA
als
0000000000000 |l [Vi=0V | P00-PO6, P10-P17, P20-P27, 010 | uA

P30-P33, P40-P43, P50-P53, P60,
P61, P70-P77, P120, P140, P141,

RESET
i x1,x2"", x71, x12"" 020 | wA
luis P62, P63 N-ch(] 0 0000 000 010”2 | uA
0o
O000oooooooooog |lhow Vo = Vop 10 HA
0000000000000 |kee  |[Vo=0V 010 | wA
00000000 RO |vi=ov 10 30 120 | k@

O1O0XeOX1OoOoOo0oDoooooXTeoXTMoooooooooooooooogoo

20pP62, PR3O ODOOOOOOOOODOOOODOOOOOOOODOOODOOOOODEODOOOODOOOO
0oooooooooeooooOoOoOOOODOOOODOODOOMOO0O000C0DOCOOCODOOOOOOOOOO
O00O0O0OoosyAOMAXOODOODODODOODOOOOOM10AOMAX.OOOO

g0 ODOobobooooooooboobobOobobooboobobooboobon

00o00o00oooooo  u16228JJ3V1UD 541



0310 O000000O0OAM00000

DCO O Oe6/600000ROMOO
O0Ta= 04000110 00 3.3VOVop =EVopd5.5V, 3.3VOAVRer Vobp, Vss = EVss =AVss =0VO

o o oo o o MIN. | TYP. | MAX. | OO
oooo®’ o1 | X100 00 fe = 10 MHz ADOOODOO00D 76 | 163 | mA
00000 |veo=50v+10%"° |apoooooooo?’ 86 | 183 | mA
boe |X100 00 fe = 10 MHz ooooooo 16 | 43 | mA
HALTOOO  |Voo=5.0V+ 10 % ooooooo 86 | mA
lbos | Ring-OSC Voo = 5.0 V+ 10 % 025 | 21 | mA
ooooo®*
loos |Ring-OSC Voo = 5.0 V+ 10 % 35 | 1240 | uA
HALTO OO *
loos | 32768kHz 000 | Voo =5.0 V& 10 % 35 | 1200 | uA
ooooo®*®
lbos | 32768KkHz0 000 | Voo =5.0 V& 10 % 20 | 1100 | uA
HALTO O 0 %8
oy |STOPO OO  |Voo=5.0V+ 10% | POCH OFF, RINGD OFF 01 | 1100 | uA
POCO OFF, RING[I ON 14 | 1200 | uA
POCI ON"°, RINGC] OFF 35 | 1100 | uA
POCO ON"°, RINGI ON 175 | 1200 | uA

o10oooO0o0OvooDOOOO0ODOOOO0ODOOOO0ODOOOO0ODOOOOOO0OOOO0ODOO0ODODOOODOOOODOO
gbobobooooooon

200000000 0O0O0O0ODOO

3oPCC=00HOOOOODOODO

40X10 000000000000

50000000000000POC-OFFOODOOOOLVIEDLVIMOOOD4O=1000000000O

6000000000000 UOPOC-OFFOLVIE=ODODOODOOODODODODODOORING-OSCOOOOOO
gbobobooooooon

7TOAVrRerD OO OO OOOODOOOODO

542 00000000000 U16228JJ3V1UD



0310 O000000O0OAM00000

ACOO

o1o0o0o0oon

OTa= 04000110 O D1D 3.3V0O Vopo = EVood 5.5V, 3.3 VO AVrerd Vob, Vss = EVss = AVss =0 VO

o O o o o o MIN. | TYP. | MAX. | O O
0ooooo T |0O0OO0  |X1O0O 45V0O Voo 55V 0.2 16 us
hooooooooo 00000 (0000  |4.0VOVood4.5V 0.238 16 us
ooooao 3.3 VO Voo4.0V 04 16 us
O Ring-OSCO OO0 4.09 8.33 16.67 us
0000000000000 114 122 125 us
TI000, TI010, TI001° %, TI011°2 [ tneo, | 4.0 VO Voo 5.5 V 2ffeeml] us
ooooooooo, trio 01°°
0oooooo 3.3 VO Voo4.0V 2ffeam us
02"°
TI50, TI5S10 0000 s 4.0 VO Voo 5.5V 10 MHz
3.3 VO Voo14.0V 5 MHz
TI50, TISI000000000, [tws, 4.0 VO Vood 5.5V 50 ns
0oooooo tus  |3.3VO Vood 4.0V 100 ns
0000000000000, |tem, 1 us
0oooooo tam
0oooooooo tw 4.0 VO Voo 55V 50 ns
ooooooo 3.3VO Voo 4.0V 100 ns
RESETOCOOOOOO trst 10 us

010Ta= 04000110 OO xPD780131(A1), 780132(A1), 780133(A1), 780134(A1), 780136(A1), 780138(A1)
Ta= 04000105 00O uPD78F0134(A1), 78F0138(A1)

20 1 PD780133(A1), 780134(A1), 78F0134(A1), 780136(A1), 780138(A1), 78F0138(A1) 0O O O

3000000000000 0000o00, 010 PRM0OO, PRMO1O OO OO0, 10 PRM0O00, PRMOO10O O O
PRMO10,PRMO0110 O O O O fsam = fxp, fxp/4, fxp/2560 O O fxp, fxp/16, fxp/640 O O O OO OO OOOODODOO
O00000000O0aTiooo, TiooMOD OO OO0 000o0o00dOfsem=fxeOOOOQOO

ooooooooooo

U16228JJ3V1UD

543




0310 O000000O0OAM00000

544

000000000 TeyOp sO

TeyvsVoOX1OOOODOOOODOO

20.0
16.0

10.0

5.0

2.0

1.0

0.4

0.238
0.2

0.1

gooood

0 20 30 40/

3.3 45
00000V VO

5.0 55 6.0

00o00o00oooooo  u16228JJ3V1UD



0310 O000000O0OAM00000

020000000000000
OTa= 04000110 0”0 3.3 VO Voo = EVood 5.5V, 3.3 VO AVrerd Vob, Vss = EVss = AVss = 0 VO

0 Ta= 04000110 O O xPD780131(A1), 780132(A1), 780133(A1), 780134(A1), 780136(A1),

780138(A1)
Ta= 04000105 O O uPD78F0134(A1), 78F0138(A1)

DaJUARTOOOOUART6D O ODOODOOOODOOODOOOOO

o o 0 O o o MIN. TYP. MAX. | O O
ooooo 3125 | kbps
ObOUARTOOODUARTOD OO DOOOOOOOOOOOOODO
o o 0 o o o MIN. TYP. MAX. | O O
ooooo 3125 | kbps
OcO3000000VO0D0DONO0D000O0OSCKIn..0OODO00Od0O
o o 0O O o o MIN. TYP. MAX. | O O
SCK1InOOOO0O0OOO0D0 ticyt 4.5V0O Voo 5.5V 200 ns
4.0 VO Voo 4.5V 240 ns
3.3 VO Voo 4.0 V 400 ns
SCKInODOOOOOOODO |tk tkov1/20 10 ns
s
SiMn0O0D000D000 tsikt 30 ns
1 0 SCKint O
SMnO0 00000 tksi1 30 ns
10 SCKint O
SCK1nt —~SO1n0 00000 |tksor C =100 pF" 30 ns
0 COOSCKiIn, SOInDOOOOOOOOOOOO
0d03000000yo0000000000000SCKIn...000000000
o o o o o o MIN. TYP. MAX. | O O
SCKInOOOOoooo trovz 400 ns
SCKInOOOODOOO0O0D00 |tk trova/2 ns
tuL
SMnO0O0D000000 tsike 80 ns
0 0 SCKint O
SiMn0O00000 trsiz 50 ns
1 0SCKint O
SCK1nt ~SOM0 00000 |tksoz C =100 pF’ 120 ns

O coosommoboooopooooood

OO0 n=0 O uPD780131(A1), 780132(A1)
n=0,10 uPD780133(A1), 780134(A1), 78F0134(A1), 780136(A1), 780138(A1), 78FO138(A1)

00o00o00oooooo  u16228JJ3V1UD
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0310 O000000O0OAM00000

ACOOODOOOoOoOooOoXxicooooo

0.8 Vop 0.8 Voo
ooog
>< 0.2 Voo > <

0.2 Vop
goooooooono
1/fxp
txpL | txPH
Vined MIN.OJ
X1ao \
N N Vi,sD MAX.O

1/fxr

txTL || txTH

Vit MIN.O
Vi,sD MAX.O

XT10 0 \

Tiooooo

trico | triHo
TI000, TI010, TI001", TI011" H

1/fnis

tris | triHs
TI50, TI51 \ L \
N\ N—e

gooboboboooooo

tiNTL o

UNTH
INTPO-INTP7 \

0  uPD780133(A1), 780134(A1), 78F0134(A1), 780136(A1), 780138(A1), 78F0138(A1)0 O [

546 00000000000 U16228JJ3V1UD



0310 O000000O0OAM00000

RESETOOOOOOO

trsL

RESET

gbobobooooon

3oooooovoooono

tkcym

tkum tkHm

/
SCKin
N

tsikm tksim

Siin ooooo

tksom

SO1n 00000 ><

od m=1,2
n=0 0O uPD780131(A1), 780132(A1)
n=0,10 xPD780133(A1), 780134(A1), 78F0134(A1), 780136(A1), 780138(A1),

78F0138(A1)

00o00o00oooooo  u16228JJ3V1UD 547



0310 O000000O0OAM00000

ADOOOOOO0OO0O
0Ta= 04000110 0°'03.3 VO Voo = EVoo[d 5.5 V, 3.3 VO AVRerO Vob, Vss = EVss = AVss = 0 VO

o o 0 O o o MIN. | TyP. | MAX. | 0 O
0oo 10 10 10 bit
oooo®??® 4.0 VO AVrer[1 5.5 V +02 | +06 | %FSR
3.3 VO AVrer0 4.0 V +03 | +08 | %FSR
ogooo tconv 4.0 VO AVrer1 5.5V 14 60 us
3.3V AVrer(14.0 V 19 60 us
oooooooo®?? 4.0 VO AVrer( 5.5 V +06 | %FSR
3.3 VO AVrer 4.0 V +08 | %FSR
ooooooon®®? 4.0 VO AVrer[1 5.5 V +06 | %FSR
3.3V AVrer(1 4.0 V +08 | %FSR
ooooooo®? 4.0 VO AVrer(1 5.5 V +45 | LSB
3.3 VO AVrer(1 4.0 V +65 | LSB
ooooooo®? 4.0 VO AVrer( 5.5 V +20 | LSB
3.3 VO AVrer( 4.0 V +25 | LsB
oooooooag VAN AVss AVREF \Y

010 Ta= 04000110 OO 1 PD780131(A1), 780132(A1), 780133(A1), 780134(A1), 780136(A1), 780138(A1)
Ta= 0400 0105 O O x PD78F0134(A1), 78F0138(A1)
20000000+ 1/2LSB00000000
3000000000000000%FSROOO0OOO0O

POCOODOOOTA= 04000110 0°'0

o O o O o O MIN. TYP. MAX. | O O
oooo Vroco 0oooooooo =35V°2 3.3 35 3.72 v
ooooooog teTH VooOOV-3.3V 0.002 ms
oooooooo1”? teTHD O000000000000MAX.OOO 3.0 ms

oooo
4

oooooooog2” tep VooO OO 1.0 ms
oooooo tew 0.2 ms

010Ta= 04000110 O O« PD780131(A1), 780132(A1), 780133(A1), 780134(A1), 780136(A1), 780138(A1)
Ta= 0400 0105 O O x PD78F0134(A1), 78F0138(A1)
20000000000000000 «PD78F0134M5(A1), 78F0134MB(A1), 78F0138M5(A1), 78F0138M6(A1)0]
00O
3000000000000000000000000000000
400000000000000000000000000000000

poOCOODOODOODO

gooo
0 Vool

0000 (MAX.)
oooo (TYP)
0000 (MIN.)

h
trTH i 1 tPTHD v teo !

548 00000000000 U16228JJ3V1UD 0o



0310 O000000O0OAM00000

LVIDOOOOTa= 04000110 0°'0

O 0 o 0 O 0 MIN. TYP. MAX. | O O
oooo Vivio 41 4.3 4.52 \Y
Vivit 3.9 41 4.32 \Y
Viviz 3.7 3.9 412 V
Vivis 3.5 3.7 3.92 V
Vivia 3.3 3.5 3.72 \Y
oooo®? tio 0.2 2.0 ms
oooooon tw 0.2 ms
oooooooooo®? tuwaimo 0.5 2.0 ms
oooooooo®™ fwarT 0.1 0.2 ms

010Ta= 04000110 O O« PD780131(A1), 780132(A1), 780133(A1), 780134(A1), 780136(A1), 780138(A1)
Ta= 0400 0105 O O x PD78F0134(A1), 78F0138(A1)
2000000000000000000000000000000000000
30000000000000POC-OFF000CNON0DNONONNDNONONODNOND u PD78FO134M1(A1), 78F0134M2(A1),
78F0138M1(A1), 78F0138M2(A1)J 000000 COLVIED10 D 0000000000000 000000000
ooo
40LVIONDO 10000000000 0000000000000

0010 Viviod Veviid VivizO Vevisd Vivia
20 Vpeocold Vivim m = 0-400

LviDooooono

gooo

[0 Vool
0000 (MAX) fommmmammee e S
gooo (TYP) oo/ E"""'E ----------------------------------
o000 (MIN) [~ 77777777777~ T 'E """"""""""""""""""""

' tuwarmo | tiwaima ' to
| |

LVIE -1 LVION 1 oo

0000000STOPOOO0ODOO0DO0O00DO0O0DOO0O0TAa= 04000110 0°'0

O O o o O O MIN. TYP. MAX. o 0O

2
ooooooood VopDR 000000000000POC-OFFOOO" 2.0 5.5 \%
ooooooooooo tsreL 0 us

010Ta= 04000110 O O« PD780131(A1), 780132(A1), 780133(A1), 780134(A1), 780136(A1), 780138(A1)
Ta= 0400 0105 O O x PD78F0134(A1), 78F0138(A1)
20000000000000000«PD78F0134M1(A1), 78F0134M2(A1), 78F0138M1(A1), 78F0138M2(A1)0]
000

00o00o00oooooo  u16228JJ3V1UD 549



0310 O000000O0OAM00000

oooobooboboboobooboobooboboooboobo

OTa= 0100060 O00O3.3VOVop=EVpop5.5V, 3.3VOAVRerd Vbp, Vss = EVss =AVss =0 V0O

O1000D0ooooon

=00000010000

o O O O o O MIN. TYP. | MAX. | O O
Verd 00O O Vo2 0DO0000000000000000 9.7 10.0 10.3 Vv
VooO O OO Ioo Vep = Ver2[d 37 mA
fxr = 10 MHz, Voo = 5.5 VO
VeeO O OO lep Vep = Vep2 100 mA
oooooooo?” T 0199 | 02 | 0.201 s
noooo®? Tera 00000000 =0.2s 20 |sOOO
oooooooo®? Tu 49.4 50 50.6 ms
0000000000000 |Cw 00000000 =50 ms 60 O
oooooooooo®
00O000000o0OOn Cerwb 16 O
oooooooooon®® Tur 48 50 52 us
0000000000000 | Tww 0000000000 =50 gsOO 48 520 us
n°® 1000 =10000
10000000000000°%7 | Cowr 0D1000000000010 20 |ooDooo

010000000oboOoooooo

2000000000000 00DOO00DOOO000ODODODO00DODOO00DDOOO0OODOOO0OD

00o0O00oooOoooooog

=02s000

=50msO0 00

400000b0O000bOO00ooOooobDbOb0o0ooDOoOoOo1obooooboOooobOooooDooooooOoo
gboboboobooboobooboboboboooooban
500000000000D0O00000O =80usO000O

600001000000 DO0O00ODO0O0ODOO100sODOO00DOOOO00OODDDODOODOOOODODDODOODDO

gooobooboooood

roo00ooOoO0oboOo0o0oooooo0oo0 -O0ooooobOoO0ooUoboOoOooOoboOobooooooboo1g

goooano
O pPOODOO EOOO
god

-P-E-P-E-POODODOOODO30O

000 -E-P-E-P-E-POOODOOOO30

g0 ODOoboboooooooboobobobobooboooobOobOobOobOoboboooon
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0310 O000000O0OAM00000

020000000000 0000O000D

O O o o O O MIN. TYP. MAX. O

Voot -Veet 0OO0O0O top 10 us
Vert - RESETt 0O OO trr 10 us
RESETt -VeeO OO O OO |tre 2 ms
oood
VerOOOOOODOOODOOO |tew 8 us
oo
RESETt - Ve OO OO O |tree 14 ms
ooo
VerOOOOODODOODODOOO |Veee 0.8Vop 1.2Vop \%
oo
VerOOOOOOOOOOOO | Veeu 9.7 10.0 10.3 \Y
oo
gooobooooboooboooobooa

Voo

Vob
ov tor trRP trw
|
VppH o [
Vep VpepL /_\J
ov trw

Voo
RESETO O OO \

ov

trPE

00o00o00oooooo  u16228JJ3V1UD
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0320 0O0O0O0oooA200000

00000 xPD780131(A2), 780132(A2), 780133(A2), 780134(A2), 780136(A2), 780138(A2)
00 ODA20000000O0REGCOOOVeoOOOOOODDOOOOO

0000000 Ta=25 000O1/20

o O 0O o o O o O 0o o

0000 Voo 00.3006.5 Vv
EVop 00.3006.5 Vv
REGC 00.3006.5 Vv
Vss 00.3000.3 Vv
EVss 00.3000.3 \
AVrer 0 0.30 Vool 0.3" Vv
AVss 00.3000.3 Vv

0ooo Vit P00-P0B, P10-P17, P20-P27, P30- 0 0.30 Voo 0.3" Vv

P33, P40-P43, P50-P53, P60, P61,
P70-P77, P120, P140, P141, X1, X2,
XT1, XT2, RESET

Viz P62, P63 [N-chO0ODDOOOODOO 00.30013 Vv
00o0o000000Oo 00.30 Vool 0.3" Vv
oooo Vo 00.30 Voo[1 0.3" Vv
00000000 Van AVssO 0.30 AVrer 0.3" v
00 00.30 Voo 0.3°
0000000000 low 100 07 mA
0000 | P00-P0O6, P40-P43, 021 mA
042mA | P50-P53, P70-P77

P10-P17, P30-P33, 021 mA

P120, P130, P140, P141

0O e5v0000000O

00 0000ooo1ooooooo0oo0ooooooooooooooUooooooooooooooooooo

gbooboooooooboboboboboboooooboobobobobobooboobbobobobo

goobooooogon

o0 ObOOobOobooooooobooboobobOoboboboboboobooobgoo
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0320 O000O0000A200000

O0D00000Ta=25 000220

o O o o o O o o 0
0000000000 lot 100 P00-P06, P10-P17, P30- 14 mA
P33, P40-P43, P50-P53,
P70-P77, P120, P130,
P140, P141
P60-P63 21 mA
0000  |P00-P06, P40-P43, 245 mA
49 mA P50-P53, P70-P77
P10-P17, P30-P33, P60- 245 mA
P63, P120, P130, P140,
P141
oooooo Ta 00000 0400 0125
oooo Teig 0650 0 150

00 0OoooooMooooooOoOoOoOoCOOoOOoCOOOOOOO0O0OOUO00O0OOOOOoOoOoOoOoOoooooo
gobooooooooboboboboboooooooobobobOobobooboobobobobobo
gboboooooon

g0 ODO0obobooooooooboobobOobobooboobobooboobon

00o00o00oooooo  u16228JJ3V1UD
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0320 O000O0000A200000

xX1oooood
O0Ta= 04000125 003.3VOVop=EVopd5.5V, 3.3VOAVRer Vobp, Vss = EVss =AVss =0VO
0oo oooo o o o o MIN. | TYP. |MAX. | OO
oooooooo®? 000000f0"" |4.0 VO Vo155V 2.0 8.38 | MHz
Vss X1 X2 |
| 0k
|cit cos 3.3 V0 Vop14.0V 2.0 5.0
I —
7T
ooooo®? 000000f0" " |4.0 VO Vool 55V 2.0 8.38 | MHz
Vss X1 X2 |
1
ci= cos 3.3V Voo14.0V 2.0 5.0
R
T
oooooo®? X1000000%e0° " |4.0 VO VoD 5.5 V 20 8.38 | MHz
X1__ X2 3.3 VO Voo 4.0V 2.0 5.0
X100000000 |4.0 VO Vood 5.5V 56 500 | ns
00000 txew, txeO
3.3V Voo14.0V 96 500

O10o0oooOooOooOooOoOOoOOoOOOOOOOOOOOOACOOOOOOODOODOOO
20REGCO OOV 0 0 OOOOOOOOOO

o010 X1 ooooooooooboooboooooooooooobooooooooobooboooooooooo

gbooooog

gooboobooooon

goobobobooooog

gbooboboooooooboobooboboo

o0o0o0ooboooOooDbOOoO0oOobDOoOogvssDOooooooooooo

gbooboobobooooboobooboboboobo
gboboboboooooooon

20 0000000 00ORIng-OSCOOOCPUOOODOOOOOOX1MOODOOODOOOOOOOOODOODOO
goooooboooOoopoosTcobooooooooboboooooobooobboOoobooooDooOo
ooogooosTcoboooooooooooooooooosTsiiooooooooooooooog

RN

gboboooooo
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0320 O000O0000A200000

Ring-OSCO OO0 OO
O0Ta= 04000125 003.3VOVop=EVopd5.5V, 3.3VOAVRer Vobp, Vss = EVss =AVss =0VO
ood O O O ad MIN. TYP. MAX. oo

OO0Ring-OSCO OO0 oooooofkO 120 240 495 kHz

oo0oooOo0Oo00ooooooooa
O0Ta= 04000125 003.3VOVop=EVopd5.5V, 3.3VOAVRer Vbb, Vss = EVss =AVss =0V
ooo oooo O O O O MIN. | TYP. | MAX. | OO

ooooo 000O000fO" 32 | 32788 35 kHz

hss XT2 XT1

C4E C3 Ti
-
0ooooo XT100000 D6 32 385 | kHz
XT2 XT1
XT1000000000 12 15 us

0000 terw, terd

0 000000000o0o0o0o0o0oooooooooooooogoACODoooooooLoo

0010 ooooooooooooobooOoooOooo0ooobOoOoDoOobOo0ooO0o0obDoOobboOoooOooDo
gbooboboboooooooon

gboboboooooob

goobobobooooog
gbobobooooooooboboobooo
go0Oo0o0oboOo0oO00oDbDOoOO00DbOO0OOdVssOOoOooboooooooo
gboobobobooooobooobooboboboobo
gbobobobooooooobooob

20 J00oo0O00OO000O00DOoO0OoOoO00OO00DOOoU0ODOO0bOO00OO00DDOOoO0DOOOObOOODD

goooooxioooooooooobooooooooooOooooooooOoooooooooboo

gboobobobobooooooobobobobo

g0 obOooobooooboobooboboboobobobOobObODbObOObOObOObDObOObOObOObOObOObno
gboboooooo

00o00o00oooooo  u16228JJ3V1UD 555



0320 O000O0000A200000

DCO O 0O1/30
O0Ta= 04000125 003.3VOVop=EVopd5.5V, 3.3VOAVRer Vob, Vss = EVss =AVss =0VO
O | O O O O MIN. TYP. | MAX. | O O
oooooooooo lon 100 4.0VOVood 55V 03.5 mA
P10-P17, P30-P33, P120, 4.0VOVood55V 0175 | mA
P130, P140, P141 OO
P00-P06, P40-P43, P50-P53, |4.0 VO Vo155V 0175 | mA
P70-P77 OO
ooog 33VOVood4.0V o7 mA
0ooOooooooo lov P00-P06, P10-P17, P30-P33, |4.0 VO Voo 5.5V 7 mA
P40-P43, P50-P53, P70-P77,
P120, P130, P140, P141
100
P60-P63 100 4.0VOVood55V 10.5 mA
P10-P17, P30-P33, P60-P63, |4.0 VO Voo 5.5V 21 mA
P120, P130, P140, P141
oo
P00-P06, P40-P43, P50-P53, |4.0 VO Voo 5.5V 21 mA
P70-P77 OO
ooog 33VOVood4.0V 7 mA
oooooooooo Vi |P12, P13, P15, P40-P43, P50-P53 0.7Voo Vob v
Vmz  |P00-PO6, P10, P11, P14, P16, P17, 0.8Voo Voo %
P30-P33, P70-P77, P120, P140, P141, RESET
Vis | P20-P27" 0.7AVrer AVrer
ViHa P60, P61 0.75VoD Vob
Vs P62, P63 N-chODOOOOoooono 0.7Voo 12
oooooooooo 0.7Vop Vop \
ViHe X1, X2, XT1, XT2 Voo 0.5 Vob \Y
0ooOooooooo Vit P12, P13, P15, P40-P43, P50-P53 0 0.3Voo v
Viz  |P00-P06, P10, P11, P14, P16, P17, 0 0.2Voo %
P30-P33, P70-P77, P120, P140, P141, RESET
Vis P20-p27" 0 0.3AVrer \
Vs |P60, P61 0 0.25Vop v
Vis | P62, P63 0 0.3Voo v
Vs X1, X2, XT1, XT2 0 0.4 Y

0 OD0O00ooOo00oDbbO0o0oboo0ooobDOboOUOAVrRer=VoOUOOOOOOO

o0 ObOOobOobooooooobooboobobOoboboboboboobooobgoo
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0320 O000O0000A200000

DCO 0O O 2/30
O0Ta= 04000125 003.3VOVop=EVopd5.5V, 3.3VOAVRer Vob, Vss = EVss =AVss =0VO
o o 0 o o 0o MIN. | TYP. | MAX. |0 O
0000000000 Vo  |P10-P17, P30-P33,P120,  |4.0 VO Vood 55V, |Voo 1.0 v
P130, P140, P141 low = [13.5 mA
Od loun= 017.5mA
P00-PO6, P40-P43, P50-P53, | 4.0 VI Voo 5.5V, [Voo 1.0 v
P70-P77 0O low = [13.5 mA
low= 017.5 mA
low= 0100 A 3.3 V0 Voo 4.0V |VooD 0.5 v
0000000000 Vour  |P10-P17, P30-P33, P60-P63, |4.0 VO Vool 55V, 13 v
P120, P130, P140, P141 loL =7 mA
Od loe=21mA
P00-PO6, P40-P43, P50-P53, |4.0 VI Vool 5.5V, 13 v
P70-P77 OO loL =7 mA
lo =21 mA
low = 400 1 A 3.3 V0 Vool 4.0V 0.4 v
Voz  |P60-P63 4.0 VO Voo 5.5V, 2.0 v
lo=10.5 mA
0000000000000 | |[Vi=Veo  |P00-POS, P10-P17, P30-P33, 10 uA
P40-P43, P50-P53, P60, P61,
P70-P77, P120, P140, P141,
RESET
Vi=AVker |P20-P27 10 uA
e |Vi=Voo | X1, %277, xT1, xT2"" 20 LA
s |Vi=12V |P62, P630N-ch0 00000000 40 UA
0o
0000000000000 | [Vi=0V  |P00-PO6, P10-P17, P20-P27, 010 | uA
P30-P33, P40-P43, P50-P53, P60,
P61, P70-P77, P120, P140, P14,
RESET
i x1,x2"", x71, x12"" 020 | wA
luis P62, P63 N-ch(] 0 0000 000 010”2 | uA
0o
O000oooooooooog |lhow Vo = Vop 10 HA
0000000000000 |kee  |[Vo=0V 010 | wA
00000000 R. |vi=ov 10 30 120 | ke

O1O0XeOX1OoOoOo0oDoooooXTeoXTMoooooooooooooooogoo

20pP62, PR3O ODOOOOOOOOODOOOODOOOOOOOODOOODOOOOODEODOOOODOOOO
0oooooooooeooooOoOoOOOODOOOODOODOOMOO0O000C0DOCOOCODOOOOOOOOOO
O00O0O0OoosyAOMAXOODOODODODOODOOOOOM10AOMAX.OOOO

g0 ODOobobooooooooboobobOobobooboobobooboobon
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0320 O000O0000A200000

DCO O 0O 3/30
O0Ta= 04000125 003.3VOVop=EVopd5.5V, 3.3VOAVRer Vob, Vss = EVss =AVss =0VO
o O oo o O MIN. | TYP. | MAX. | OO
oooo®’ oot [X10000 fxp = 8.38 MHz ADOODOO0O0OO 66 | 148 | mA
ooooo™ |Veo=50v+10%"° |[apboooooooo’ 76 | 168 | mA
oz [X100OO fxp = 8.38 MHz Doooooo 1.4 45 mA
HALTO OO Voo =5.0 V+ 10 % Ooooooo 8.2 mA
loos  |Ring-OSC Voo = 5.0 V+ 10 % 025 | 27 mA
ooooo®
loos |Ring-OSC Voo =5.0 V& 10 % 35 | 1840 | uA
HALTO OO ™
loos  |32768kHz0O OO |Voo =5.0 V£ 10 % 35 | 1800 | w«A
nooonf*®
looe |32768kHz0OOD |Voo =5.0 V£ 10 % 20 | 1700 | w«A
HALTO OO 2% ®
lbor |STOPO OO |Voo=5.0V+ 10% |POCO OFF, RINGO OFF 01 | 1700 | xA
POCO OFF, RINGO ON 14 | 1800 | uA
PocO ON"®, RINGO OFF 35 | 1700 | xA
POCO ON”®, RINGII ON 175 | 1800 | uA

o10oooO0o0OvooDOOOO0ODOOOO0ODOOOO0ODOOOO0ODOOOOOO0OOOO0ODOO0ODODOOODOOOODOO
gbobobooooooon

200000000 0O0O0O0ODOO

3oPCC=00HOOOOODOODO

40X10 000000000000

50000000000000POC-OFFOODOOOOLVIEDLVIMOOOD4O=1000000000O

6000000000000 UOPOC-OFFOLVIE=ODODOODOOODODODODODOORING-OSCOOOOOO
gbobobooooooon

7TOAVrRerD OO OO OOOODOOOODO
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0320

oooooooA200000

ACOO

o1o0o0o0oon

OTa= 04000125 00 3.3VOVop=EVoo5.5V, 3.3V0OAVRer] Vob, Vss = EVss =AVss =0V0O

o O o o o o MIN. | TYP. | MAX. | O O
0ooooo T |ODOO X100 4.0VO Voo 5.5V 0.238 16 us
hooooooooo 00000 |0000  |3.3V0OVood4.0V 04 16 us
000000 |Ring-0SCOO00 404 | 833 | 1667 | us
0000000000000 114 122 125 us
71000, TI010, TI001" *, TI011° " |tmwe, | 4.0 VO Voo 5.5 V 2ffeeml] us
0ooooooooo trio 01?2
ooooooo 3.3 VO Voo 4.0V 2ffeeml] us
02"2
TI50, TI5S10 0000 fris 4.0VO Voo 5.5V 8.38 | MHz
3.3 VO Voo4.0V 5 MHz
TI50, TIS1I0 000000000 |ts,  |4.0 VO Voo 5.5 V 59.6 ns
ooooooo tns 3.3 VO Voo 4.0V 100 ns
00000000000000 |t 1 us
0oooooo tam
000000000 tw 4.0 VO Voo 5.5V 59.6 ns
0oooooo 3.3 VO Voo 4.0V 100 ns
RESETOCOOOOOO trst 10 us

010 ¢ PD780133(A2), 780134(A2), 780136(A2), 780138(A2)0 O O
2000000000000000000, 010 PRM00, PRMO1OC O O O 0, 10 PRM000, PRM0O010 O O PRMO10,
PRMO110 O O O O fsam = fxp, fxp/4, fxp/2560 O O fxp, fxp/16, fxp/640 D 0 000 OO0 OOODOOOOOOOO
goooogTiooo, Tioo1O OO OO0 DODOO0UO0OD0ODO0fsam=fkeDOODOOO

00o00o00oooooo  u16228JJ3V1UD
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0320 O000O0000A200000

TeyvsVoOX1OOOODOOOODOO

20.0
16.0 f-=--=-1===m=mq=mmmo g -

10.0

5.0

2.0 0ooooon

000000000 TeyOp sO

1.0

0.4

0238 | foofoo.
0.2

0.1

0 10 20 30° 40 502960
3.3

oooodvedVvad
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0320 O000O0000A200000

o200000000D00000

OTa= 04000125 00O3.3VOVop=EVooO 5.5V, 3.3 VOAVRer Vob, Vss = EVss = AVss =0 VO

JadUARTOOOOUART6O OO OODOOOOODODOOODOOOOO

o o o o o o MIN. TYP. MAX. | O O
ooooo 261.9 | kbps
ObOUARTOOODUARTOD OO DOODOOOOOOOOODOODOO
o o 0 O o o MIN. TYP. MAX. | O O
ooooo 261.9 | kbps
OcO3000000VO0DOOONO0OO0O0O0O0O0SCKIn..0OODO000O0
o o o o o o MIN. TYP. MAX. | O O
SCKInOOOOoooo trovt 4.5V0O Voo 55V 240 ns
3.3 VO Voo 4.0 V 400 ns
SCKInODOOODOOOODO |tk tkov1/20 10 ns
s
SMn0O0000000 tsikt 30 ns
1 0 SCKint O
SMnO0 00000 tksi1 30 ns
10 SCKint O
SCK1nt —~SO1n0 00000 |tksor C =100 pF" 30 ns
0 COOSCKIn, SO0 00000000 DDO0
0d03000000VO0000000000000SCKIn...00OO0O0O0O000d
o o o o o o MIN. TYP. MAX. O
SCKInOOOOoooo trovz 400 ns
SCKInODOOODO00D00 |tk trova/2 ns
tuL
SMnO0O0D000000 tsike 80 ns
1 0SCK1nt O
SiMn0O00000 trsiz 50 ns
] 0 SCK1nt O
SCK1ni —~SOMNO000 000 |tksoz C =100 pF’ 120 ns

O coosomboooopoooooDood

00 n=0 O uPD780131(A2), 780132(A2)
n=0,10 uPD780133(A2), 780134(A2), 780136(A2), 780138(A2)

00o00o00oooooo  u16228JJ3V1UD
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0320 O000O0000A200000

ACOOODOOOoOoOooOoXxicooooo

0.8 Voo 0.8 Vop
god
>< 0.2 Vop > <:

0.2 Vop

gooboooooog

1/fxp
txpL [ txpH
Vired MIN.O
Xi1ioad 5
N N Vs MAX.O
1/fxr
IxTL [ txTH
Vined MIN.OJ
XT10 0O
N\ VisD MAX.O
Tiooooad
trico | triHo
TI000, TI010, TI001", TI011"
1/fnis
tris | triHs
TI50, TI51 \
N N~

gooboboboooooo

tinTL |

tNTH
INTPO-INTP7 \

0 uPD780133(A2), 780134(A2), 780136(A2), 780138(A2)0 O O
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0320 O000O0000A200000

RESETOOOOOOO

gbobobooooon

RESET

3oooooovoooono

tRsL.

tkcym

tkim tiHm
/4
SCK1n \
tsikm tkSim
Slin ooooo
tksom

so1n 00000 ><
od m=1,2

n=0

0 u PD780131(A2), 780132(A2)
n=0,10 uPD780133(A2), 780134(A2), 780136(A2), 780138(A2)

00o00o00oooooo  u16228JJ3V1UD
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0320 O000O0000A200000

ADOOOOODOO

O0Ta= 04000125 003.3VOVop=EVopd5.5V, 3.3VOAVRerl Vbob, Vss =EVss =AVss=0VO

o o 0o o o MIN. | TYP. | MAx. | O O

ooo 10 10 10 bit

oooo®h? 4.0 VO AVrer[ 5.5 V +02 | £+07 | %FSR
3.3 V0 AVrer( 4.0 V £03 | +09 | %FSR

ogooo tconv 4.0 VO AVrer1 5.5V 16 48 us
3.3 VO AVrer( 4.0 V 19 48 us

noooooop®h? 4.0 VO AVrer[1 5.5 V £ 07 | %FSR
3.3 VO AVrer( 4.0 V +09 | %FSR

ooooooop®h? 4.0 VO AVrer[ 5.5 V + 07 | %FSR
3.3 VO AVker[ 4.0 V £09 | %FSR

ooooooo®’ 4.0 VO AVrer0 5.5 V +55 | LSB
3.3 VO AVrer( 4.0 V +75 | LsB

noooooo® 4.0 VO AVrer[1 5.5 V +25 | LSB
3.3 V0 AVrer( 4.0 V +30 | LsB

oo0oooooo Vian AVss AVRer \

0100000004+ 1/2LSB00000000

2000000000000000%FSROOO0OOO0O
POCOOOODOTAa= 04000125 00O
o o 0o o o MIN. | TYP. | MAX. | 0 O

oooo Veow |000DOOO0O00 =35V 3.3 3.5 3.76 v

oooooooo teH VooOOV-3.3V 0.002 ms

ooooooooq”! toTHD 0000000000000MAX.OO0 3.0 ms
oooo

oooooooop2’? oD Voo O O 1.0 ms

sfalalalals tow 0.2 ms

01.

gboobooooooobooboobobobobooooooonoo

2. 00000OD0OOO0OOOOOODOOO0ODOOOODOOOODOOO

poOCOODOODOODO

oooo
0 VoolJ

0000 (MAX.)
0ooo (TYP)
0ooo (MIN.)

564

tPTH

tpTHD
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0320 O000O0000A200000

LVviDDODDOOOTa= 04000125 00O

O 0 o 0 O 0 MIN. TYP. MAX. | O O
oooo Vivio 41 4.3 4.56 \Y
Vivit 3.9 41 4.36 \Y
Viviz 3.7 3.9 4.16 V
Vivis 3.5 3.7 3.96 V
Vivia 3.3 3.5 3.76 \Y
oooo”’ tio 0.2 2.0 ms
oooooon tw 0.2 ms
oooooooooo®? tuwaimo 0.5 2.0 ms
oooooooo®® fwarT 0.1 0.2 ms

O1M000ooO0o00ooo0ooooo0oobbo0o0ooDooOoooooooooOoooDo
2000 0000000000OPOC-OFFOOO0OODOCOOLVIEDMIDO0ODOOODOODODOODODOODOOOOO
goooano
30LVION 0100000000000 D0OOC00bOOOoOooDoo

0 010 Veviod Vieviid VivieO VevisO Vivia
20 Veocold Vivimd m = 0-40

LviDoooooo

gooo
0 Vool
0000 (MAX) bocemmmmmme e e S
0000 (TYP.) f-----=====-===---/~- E-------E ---------------------------------------
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-8BS, 780132GC(A2)-x x x -8BS, 780133GC(A2)-x x x -8BS,

Jx x (

1 PD780134GC(A1)-x x x -8BS, 780136GC(A1)-x x x -8BS, 780138GC(A1)-x x x -8BS,
Jx X x (
)X X x (

1 PD780134GC(A2)-x

-8BS, 780136GC(A2)-x x x -8BS, 780138GC(A2)-x x x -8BS
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1 PD78F0138M1GB(A)-8EU, 78F0138M2GB(A)-8EU, 78F0138M3GB(A)-8EU,

1 PD78F0138M4GB(A)-8EU, 78F0138M5GB(A)-8EU, 78F0138M6GB(A)-8EU,
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1 PD78F0138M1GK(A)-9ET, 78F0138M2GK(A)-9ET, 78F0138M3GK(A)-9ET,
1 PD78F0138M4GK(A)-9ET, 78F0138M5GK(A)-9ET, 78F0138MBGK(A)-9ET,
1 PD78F0138M1GK(A1)-9ET, 78F0138M2GK(A1)-9ET, 78F0138M5GK(A1)-9ET,
1 PD78F0138MBGK(A1)-9ET
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* 70 uPD780131GB-x x x -8EU-A, 780132GB-x x x -8EU-A, 780133GB-x x x -8EU-A,

41 PD780134GB-x x x -8EU-A, 780136GB-x x x -8EU-A, 780138GB-x x x -8EU-A,
uPD780131GC-x x x -8BS-A, 780132GC-x x x -8BS-A, 780133GC-x x x -8BS-A,
4 PD780134GC-x x x -8BS-A, 780136GC-x x x -8BS-A, 780138GC-x x x -8BS-A,
4 PD780131GK-x x x -9ET-A, 780132GK-x x x -9ET-A, 780133GK-x x x -9ET-A,
4 PD780134GK-x x x -9ET-A, 780136GK-x x x -9ET-A, 780138GK-x x x -9ET-A,
1 PD780134F1-x x x -BA2-A,

4 PD78F0134M1GB-8EU-A, 78F0134M2GB-8EU-A, 78F0134M3GB-8EU-A,

4 PD78F0134M4GB-8EU-A, 78F0134M5GB-8EU-A, 78F0134M6GB-8EU-A,

4 PD78F0138M1GB-8EU-A, 78F0138M2GB-8EU-A, 78F0138M3GB-8EU-A,

4 PD78F0138M4GB-8EU-A, 78F0138M5GB-8EU-A, 78F0138M6GB-8EU-A,

4 PD78F0134M1GC-8BS-A, 78F0134M2GC-8BS-A, 78F0134M3GC-8BS-A,

1 PD78F0134M4GC-8BS-A, 78F0134M5GC-8BS-A, 78F0134M6GC-8BS-A,

4 PD78F0138M1GC-8BS-A, 78F0138M2GC-8BS-A, 78F0138M3GC-8BS-A,

4 PD78F0138M4GC-8BS-A, 78F0138M5GC-8BS-A, 78F0138M6GC-8BS-A,

4 PD78F0134M1GK-9ET-A, 78F0134M2GK-9ET-A, 78F0134M3GK-9ET-A,

1 PD78F0134M4GK-9ET-A, 78F0134M5GK-9ET-A, 78F0134M6GK-9ET-A,

4 PD78F0138M1GK-9ET-A, 78F0138M2GK-9ET-A, 78F0138M3GK-9ET-A,

1 PD78F0138M4GK-9ET-A, 78F0138M5GK-9ET-A, 78F0138M6GK-9ET-A
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