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STOPO O O HALTO OO HALTO OO

ooooqg

ooo

stopOOOO HALTOOOO HALTOODOPO
(DDDDDDDDDDDDD (CPUDDDDDDDD (CPUDDDDDDDD
ooooo goooooood ooboooooo

gbobooooooobobobooooooooooboboboobooooboboboboboooboo
cPuObbooooobooobooboobobboobobobbooboboboboboboobooboboo
gpccobboooooMccoboooooooooooobobooooboboboooooboboogosTop
gboboooooobogoo
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gooooboooooboooooboooboooobooooobooobooooboobobooboooboooo
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gboboooogo

MOVO XCHO ADDO ADDCO SUBO SUBCO ANDO ORO XORO CMPU MULUO DIVUWLO INCO DECO RORO
ROLO RORC[ ROLCO ROR4[0 ROL40 PUSHO POPU DBNZ

0

\DDDDDD Obyte | A r sfr | saddr |laddr16| PSW | ODED | OHLO | OHLObyted | $addri6| 1 oo
OHLOBO
EEDDD OHLO CO
A ADD MOV |MOV |MOV |MOV |MOV |MOV |MOV |MOV 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
0 DED MOV

dbOr=A0000
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\O DDD gg |Obve | A r sfr | saddr |laddri6 | PSW | ODED | OHLO | OHLO byteD |$addrié| 1 oo
0 HLO BO
E DDD 0o OHLO CO
O HLO MOV ROR4
ROL4
0 HLO byted MOV
0 HLO BO
OHLOCO
X MULU
c DIVUW
goodleooooad
MOvVwW0O XCHWO ADDWLO SUBWO CMPWO PUSHLO POPO INCWL DECW
od O word AX rp” sfrp saddrp laddr16 SP ooog
PDDDD
oo
0oooo
AX ADDW MOVW MOVW MOVW MOVW MOVW
SUBW XCHW
CMPW
p MOVW Movw" INCW
DECW
PUSH
POP
sfrp MOVW MOVW
saddrp MOvVwW MOVW
laddrl6 MOVW
SP MOVW MOVW

O0rmp=BCODEOHLOOOOODO
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gbobooogooo

MOV10 AND10 OR10 XOR1O SET10 CLR1O NOT10 BTO BFO BTCLR

\C DDD . Abit sfr.bit saddr.bit PSW.bit | OHLO .bit cy $addr16 0o
oo
00000
Abit 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
0 HLO .bit MOV1 BT SET1
0 BF CLR1
BTCLR
cy MOV1 MOV1 MOV1 MOV1 MOV1 SET1
AND1 AND1 AND1 AND1 AND1 CLR1
OR1 OR1 OR1 OR1 OR1 NOT1
XOR1 XOR1 XOR1 XOR1 XOR1

gboboboooooogo

CALLO CALLFO CALLTO BRO BCO BNCO Bz BNz BTU BF BTCLRU DBNZ

\DEDDD AX laddr16 laddrll 0 addr50] $addr16

0o

ooooo

oooo | BR CALL CALLF CALLT BRO BCO

BR BNC

BZzO BNZ

oooo BTO BF
BTCLR
DBNZ

gbooooogo

ADJBAL ADJBSU BRKO RETU RETIO RETBU SELO NOPU EIO DIO HALTO STOP
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LPD78052(A),78053(A),78054(A)

11g0o0goo

ooooooO0dTa=2500

oooooo ooo oooooooooo ooooooo oo
oooo Vop go30ov7.0 \%
- AVop 0 0.30 Voo[1 0.3 \%
AVRero 0 0.30 Voo[1 0.3 \%
AVRer1 0 0.30 Voo[1 0.3 \%
AVss go30oos \%
oooo Via P00-PO70 P10-P170 P20-P270 P30-P370 0 0.30 Voo[1 0.3 \%
P40-P470 P50-P570 P64-P670 P70-P7200
P120-P1270 P1300 P1310 X100 X200 XT20
RESET
Vi P60-P63 | N-chOOOOOOOOoOo 0o30016
oooo Vo 0 0.30 Voo[1 0.3
oooooooo Van P10-P17 | oooooooo AVss[] 0.30 AVrerol1 0.3 \%
oooooooooo lon ooo 010 mA
P01-P060 P30-P370 P56 P570 P60-P670 015 mA
P120-P1270 0
P10-P170 P20-P270 P40-P470 P50-P550 015 mA
P70-P7200 P1300 P1310 O
oooooooooo lou” ooo oooo 30 mA
ooo 15 mA
P50-P550 O oooo 100 mA
ooo 70 mA
P560 P570 P60-P630 [ oooo 100 mA
ooo 70 mA
P10-P170 P20-P270 P40-P470 (O OOO 50 mA
P70-P7200 P1300 P1310 O ooo 20 mA
P01-P0O60 P30-P370 P64-P670 |00 OO 50 mA
P120-P1270 0 ooo 20 mA
oooooo Ta 0400085 O
oooo Tstg 0650 0150 O

00000000000 =000000xyO0O00OO0O00000000000

gbobooooooboboboooboooboobobobooboooboobobobooboobooboboboboo
gboobooboobooboboboboooooobobobooobooboobobobobobooboobOoobo

gboooooboooog

gbobobooooooobobobobooooooboobooobobobob
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goboboobooboobobooobdTa=040008500Vop=2.006.0V0O

X2 X1

| PD74HCUO04

ooo oooo goooooo ooooooo MIN. | TYP. | MAX. |OOD
oooog oooooofoBP Voo=0OOOOO 1.0 5.0 MHz
ooo
ooooooBe Voo 000000 OMIN. 4 ms
goooooo
ooooo oooooofoBP 1.0 5.0 MHz
ooooooBP Voo =4.50 6.0 V 10 ms
vz 30
0og X10ooooofiote 1.0 5.0 MHz
oooog

Xioooooooo

00000 txnd tx O

85

500

ns

gbobobooboobooboboboboooooobooboACObObDobobooboooo
gboboboooogsTtopPUbObOobOobOODbOOOObDObDODbDObOOODOO

gbobobooooobobobooboooobobobooboooboboboboboobobooboboboo
ogboboboboooboooobonbg

gbobooogooo

gbobooooooobogo
gboboooobooboboboooon
gboboboooboobobobobovssboboooboooooo
ogbobobooooobogobobobooooog
gboboboobooogooboooo

gboboboooooboobobooooboobooboboboboooboboobobobooobooooboan

gobodooboooobbooobbooobobooobooobbooobooobboooboboooboboooobo
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goboobooboobooboobobogTa=040008500 Voo =2.006.0V0

00000 txmmO txn O

ooo oooo oooooo oooooog MIN. | TYP. | MAX. | O0OO
ooooo 0oooOoOfxoBP 32 32.768 35 kHz
i oooooote Voo = 4.50 6.0V 1.2 2 s
eza
10
og XT10O0O0OO0OOfOP 32 100 kHz
oooo
XT2 XT1
XTI0ODOOOoOO0OoOo 5 15 us

gbobobooobooboboboboboooooooboobACObOboboboooooo

obobobOveoUOOOOOoOODOOOOOOOOOobO0ODbOobO

gboboooooooboboboooboobooboboboobooobooboboboobooboobobobooboo
gboboboooboooboobooo

gboboooogooo

gbobooooooobogo
gbobooooboobobobooooon
gboboboooboobobobobovssbobooogoooboboo
gboboooooobobobobooooog
gbobobooboooooboooo

gobobooooooobobobooooobobobobooooob0obobooboboboobooboboboo
gbobooboooboobobobobooboobooboboboboobooboobobobobooboboon
gboboboooobooboboboooooooobobobon
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gooooooo

gbobobobooooboboboboobooodTa=040008500

0oo 0ooo ooo 0ooooo 0ooooo ooooo
OMHzD | COpFO | C2pFO | ROKQ O | MIND VO | MAXD VO
ooooo CSA5.00MG 5.00 30 30 0 2.0 6.0
CST5.00MGW 5.00 00 oo 0 2.0 60 |0000O000
ooo KBR-5.0MSA 5.00 33 33 0 2.0 60 |0000O000
KBR-5.0MKS 5.00 00 0o 0 2.0 60 |0D000OO0OCO
0oooooo
KBR-5.0MWS 5.00 00 0o 0 2.0 60 |0D000OO0OCO
ooooooo
PBRC 5.00A 5.00 33 33 0 2.0 60 |0000O000
TDK CCR4.0MC3 4.00 00 oo 0 2.0 60 |0000O000
CCR5.0MC3 5.00 00 0o 0 2.0 60 |0000O00O
0000000000000 00000D0O0Ta=010007000
ooo oooo ooo 0ooooo 0ooooo
OMHzO | COpFO | C2IpFO | ROKQ O | MINI VO | MAXD VO
ooo SMD-49 3.579545 27 27 15 2.0 6.0
0000000000000 00000TAa=010007000
0oo 0ooo ooo 0ooooo 0ooooo
OkHzO | CBIpFO | ColpFO | REIKQ O | MINI VO | MAXD VO
ooo DT-38 32.768 27 20 330 2.0 6.0
[0 1TA252E000]
OO00O00TA=2500Vop=Vss=0VQO
ooooo 0 O 0000000000 MIN. TYP. MAX. |00
oooo Cn |f=1MHzZOOOOOOOOOOV 15 pF
ooooo Co |f=1MHzOOOO | PO1-PO6O P10-P170 P20-P270) 15 pF
0ooooov P30-P370 P40-P470 P50-P570]
P64-P670 P70-P720
P120-P1270 P1300 P131
P60-P63 20 pF

gboboboobooobooboboboboooooobooboobobobob
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(e /Bt )

DCOODOTa=040008500Vop=2.006.0V0

ooooo o o oooooooooo MIN. TYP. MAX. 0o
ooooood ViH1 P10-P17, P21, P23, P30- | Vop=2.706.0V 0.7 Voo Vob \Y
oooo P32, P35-P37, P40-P47,

P50-P57, P64-P67, P71, 0.8 Voo Vob \Y
P120-P127, P130, P131
ViH2 P00-P06, P20, P22, P24- | Vop=2.706.0V 0.8 Vop Vb
P27, P33, P34, P70, P72, 0.85 Voo Vop
RESET
Vin3 P60-P63 Vopo=2.706.0 V 0.7 Voo 15 \%
ONchOOOooooooo 0.8 Voo 15 \Y
ViHa X1, X2 Voo=2.706.0V Vool 0.5 Vop \
Vool 0.2 Vob \%
ViHs XT1/PO7, XT2 4.5V0O Vool 6.0 V 0.8 Vb Vop \Y
2.7Vv0OVood 45V 0.9 Voo Vop \%
2.0 vO Vool 2.7 VF 0.9 Voo Voo v
ooooood Vi P10-P17, P21, P23, P30- | Vop=2.706.0 V 0 0.3 Voo \%
oooo P32, P35-P37, P40-P47,
P50-P57, P64-P67, P71, 0 0.2 Voo \Y
P120-P127, P130, P131
Viez P00-P06, P20, P22, P24- | Vop=2.706.0 V 0 0.2 Voo
P27, P33, P34, P70, P72, 0 0.15 Voo \Y
RESET
Vis P60-P63 4.5V0O Vool 6.0 V 0 0.3 Voo \%
2.7V0OVood 45V 0 0.2 Voo \Y
0 0.1 Voo \%
ViLa X1, X2 Voo=2.706.0V 0 0.4 \Y
0 0.2 \%
Viis XT1/P07, XT2 4.5V0O Vool 6.0 V 0 0.2 Voo \Y
2.7V0O Voo 45V 0 0.1 Voo \Y
2.0 VO Voo 2.7 VP 0 0.1 Voo \Y
oooooog Von Voo =4.50 6.0 VO lon =0 1 mA Vool 1.0 \%
oooo lon=0100p A Vool 0.5 \%

gopovODObO0bO0OOO0OOOODODODbDODOOXT20D00POYODOODODODOOOODOODO

gboboboooboobooboboboboooooobooobooobooboboon

42




NEC - UPD78052(A),78053(A),78054(A)
(e /Bt

DCOUOOTa=040008500Vop=2.006.0V0

P40-P47, P50-P57, P64-
P67, P70-P72, P120-P127,
P130, P131

ooooo o O oooooooooo MIN. TYP. MAX. oo
oooooo Vou1 P50-P57, P60-P63 Voo=4.50016.0 VO 0.4 2.0 \Y
oooo lo. =15 mA

P01-P06, P10-P17, P20- | Vop=4.50016.0 VO 0.4 \Y,
P27, P30-P37, P40-P47, | lo.=1.6 mA
P64-P67, P70-P72, P120-
P127, P130, P131
Vor2 SBO, SB1, SCKO Voo =4.506.0 VO 0.2 Vob \Y,
oooooooooo
O00D0000OR=1kQO
Vous loo=400p A 0.5 \%
oooooa luHL Vin= Vbbp P00-P06, P10-P17, P20- 3 uA
ooooooo P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-
P72, P120-P127, P130,
P131, RESET
ILiH2 X1, X2, XT1/P07, XT2 20 p A
{[WIS%] Vin=15V P60-P63 80 uA
oooooo lui Vin=0V P00-P0O6, P10-P17, P20- 03 p A
ooooooo P27, P30-P37, P40-P47,
P50-P57, P64-P67, P70-
P72, P120-P127, P130,
P131, RESET
L2 X1, X2, XT1/P07, XT2 020 p A
liLs P60-P63 o3"" | pA
oooooo ILon Vour = Vop 3 g A
ooooooo
oooooo lLou Vour=0V 03 g A
ooooooo
0ooooooood |Re Vin=0V, P60-P63 20 40 90 kQ
ooooooo
ooooooo R2 Vin=0V, P01-P06, P10- | 4.5V0O Voo 6.0 V 15 40 90 kQ
ooooooofd P17, P20-P27, P30-P37, | 2.7 VO Voo 4.5V 20 500 kQ

goopeo-Pe30 00000000000 DODOOOODOOOOODODOOOODOOOODOOOOOOPROOODDOO
goboooboobopvMeOO0DO0OODOOODOODODODOOODOISODO0OO0OOOOODOOODOOOO
goobooooobooooboooOzoop ADOMAX.OODODOOODOOOODOOOO1500000000
O0O3u AUOMAX.ODOODO

gbooooooooobdobobobbveo=27060VO000000O0O0O0OOOO
gbobobooobooooobooboboboooooobooobobobob

43



NEC - UPD78052(A),78053(A),78054(A)
(e /Bt

DCOODOTa=040008500Vop=2.006.0V0

ooooQ O O 0000000000 MIN. TYP. MAX. |00
ooogoBe Ioo1 50MHzZOOOOOOOOO |Voo=5.0v+ 10057 4 12 mA
O fxx= 2.5 MHzO “F Voo =3.0V+ 10079 0.6 1.8 mA
Vop=2.2V+ 10079 0.35 1.05 mA

50MHzOOOOOOOOO |Voo=5.0v+ 10057 6.5 19.5 mA

O fxx= 5.0 MHzO PF Voo =3.0V+ 10079 0.8 2.4 mA

Iop2 5.0MHzOOOOHALTO OO |Voo=5.0V+ 100 1.4 4.2 mA
O fxx= 2.5 MHzO “F Voo =3.0V+ 100 0.5 15 mA
Vop=2.2V+ 100 280 840 pA

50MHzOOOOHALTOOO | Voo =5.0V+ 100 1.6 48 mA

O fxx= 5.0 MHzO PF Voo =3.0V£ 100 0.65 1.95 mA

Iops 32.768 kHz Voo =5.0V+ 100 60 120 uA
gooooooogogll Voo =3.0V+ 10 O 32 64 uA
Vop=2.2V+ 100 24 48 uA

Iopa 32.768 kHz Vob = 5.0 V£ 10 O 25 55 pA
O0OO0OHALTDODPY Voo =3.0V+ 100 5 15 u A

Voo =2.2V+ 100 25 125 |uA

Iops XT1=0V Voo =5.0V+ 100 1 30 uA
STOPO O O Voo =3.0V+ 100 0.5 10 uA
000000000000 |Voo=22V+ 100 0.3 10 pA

Ioos XT1=0V Vob = 5.0 V£ 10 O 0.1 30 pA
sToPO OO Vop=3.0 V£ 100 0.05 10 pA
0000000000000 |Voo=2.2V+ 100 0.05 10 uA

OOOvoeoDOOOOOOOODOOOOOOADOOOOOOD/ADOOODOOOOOOOOOOOOOOOOOooon
gooogo

O00fkx=ROOO0O000000O0O00O0O0OosMsOOooHOOOOOOOOO

O00fxx=xOODOODOosSMSOO0HOOOOOOODODO

gboboooboobooboboboooon

goooooooboooooooobboooooooooboooobooooobPCeccoboHODOOODOOODO

gooooooboboooopPccoo4HODOOODOOO

0000 00000000000 00D0000KDOOfK20
x 00000000000 00O0O0ooDo
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(e /Bt

ACO O

0boobobooOdTa=040008500Vop=2.006.0V0

ooooo O O 0000000000 MIN. TYP. MAX. [0 O
00000000 Tov 000000000 |fxw=f/2°| Voo=2.706.0V 0.8 64 us
nfu{ufsisislsis]s]s Ooooooo 22 64 us

fx= 20 | 4.5 VO Vool 6.0 V 0.4 32 us

2.7 V0O Vool 4.5V 0.8 32 us

00000000000000 40 122 125 us

TI0O, TI01, TI1, TI2 | fn Voo = 4.50 6.0V 0 4 MHz
ooooo 0 275 kHz
TiooO O trim, 8/fsam™' T TS

0000000000 |t

TIOL, TIL, TI2O0 O | trm, Voo = 4.50 6.0V 100 ns
0000000000 |t 1.8 us
ooooon tiNTH, INTPO 8/fsam” us
0000000000 |twn INTP1-INTP60 KRO-KR7 Voo =2.706.0V 10 us
20 us

RESET trsL Voo =2.706.0V 10 us
0oooooo 20 us

gobooooobooooooobooosMsOboooHOODOOODOO
poosMsoHOOOOOoOO
00000000 00oooooooOoOoOoOoOooon1nscsod secs1inn OO fsam = fxx/2VO fxx/320 fxx/640

xx/1280 00 00000ON=0400

000k OD0O0000O000DOCO00DO0O000KOOO fx/20

fx 0000000000 0O0ODOO00ooDoDO

45



NEC - UPD78052(A),78053(A),78054(A)
(e /Bt )

TeyvsVooUOOOOOOOOOOOOOfMx=K/200000 TervvsVooOOOOOOOOOOOOOOfx=&OO0OMM

60 60
O O
O 10 O 10
7] n
=1 0ooooof a3 Dooooot
O O
5 5
[ -
O O
O O
o 20 o 20
O O
O O
O 1.0 \C O 1.0
O O
O O

0.5 0.5

0.4 0.4

ob—1 T T T T T T o1 T T T T T T
1 2 3 4 5 6 1 2 3 4 5 6
0000 VeoOVODO 0000VeodVOO
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gbobobooooboooboobooo

0OO0O0MCS=10PCC2-PCCO=000BO 00 OTa=040008500 Voo =4.506.0 VO

000000000 0oo ooooo MIN. MAX. u]
ASTBOOOODOO tasth 0.85tcyd 50 ns
0000000000000 taps 0.85tcy] 50 ns
00000000000 taon 50 ns
0000-0000000 tapos [02.850 2nltev1 80 | ns

tapoz 040 2ndcvD 100 | ns
RD! -0000000O tropL 020 2ndcvD 100 | ns

trop2 0 2.850 2nliev 100 | ns
00000000000000 troH 0 ns
RDOOOOOOO troL 0 20 2nliev( 60 ns

trDL2 ] 2.850 2nlicy[d 60 ns
RD!I -WAIT, 0000 trowTs 0.85tcvd 50 ns

trowT2 2tcvd 60 ns
WR! -WAIT: 0000 twrwr 2tev 60 ns
WATOOOOOO00 twre 0 1.150 2nltey 0 20 2nliey ns
0000000000000000 twos [ 2.850 2nltcvl] 100 ns
00000000000000 twom 20 ns
WROOOOOOO twRL 0 2.850 2nCiev 60 ns
ASTBI ~RD! 0000 tastro 25 ns
ASTB! a\ﬁl ooood tastwr 0.85tcyd 20 ns
oooooao DﬁDT -~ ASTBt OO 4Od0O trRDAST 0.85tev[] 10 1.15tcvd 20 ns
00000DORD: -00000000000 | troaok 0.85tcy] 50 1.15tcv(] 50 ns
RDt ~00000000000 trow 40 ns
WR: -00000000000 twrwo 0 50 ns
W?T -00000000o0o0n twrADH 0.85tcy 1.15tcvd 40 ns
WAITt ~RDt 0000 twiro 1.15tcv0 40 3.15tcv] 40 ns
WAITt -WRt 0000 twTwR 1.15tev 30 3.15tcv( 30 ns

goooMcsOooooooooooooosvMsoooonDO
gOopCCz2-PCCODDOODDOOODDOOUOODOOUODODOODOPCCOOOUOOD-ODOO

O 0Otcy=Tev/d
o000oO00ooooooooog
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(e /Bt )

OO0OoMCs=10PCC2-PCCO=000BO O OO0 OOTa=040008500Vop=2.006.0v000/00

ooooooooo ooo ooooo MIN. MAX. O
ASTBO OOOOODO tasTH Voo=2.706.0V tevd 80 ns
tevd 150 ns
ooooooooooooo taps Voo=2.706.0V tevd 80 ns
tevd 150 ns
ooooooooooo tabH Voo=2.706.0V 0.4tcv 10 ns
0.37tcv0d 40 ns
0000 -0000000 tapp1 Vop=2.706.0V 0 30 2nlicvd 160 ns
0 30 2nlicvd 320 ns
tabp2 Vop=2.706.0V 040 2nlevd 200 ns
040 2nliev0 300 ns
RD! -0000000 troD1L Voo=2.706.0V 01.40 2nlicevd 70 ns
[01.370 2nlicyd 120 | ns
troD2 Vop=2.706.0V 02.40 2nlicvO 70 ns
[12.370 2ndcy0 120 | ns
oooooooooooooo trOH 0 ns
RDOOOOOOO troL1 Voo=2.706.0V 01.40 2nlievO 20 ns
01.370 2nlicvd 20 ns
troL2 Voo=2.706.0V 02.40 2nlicvO 20 ns
0 2.370 2nlicvd 20 ns
RD! ~WAIT: 0000 tRowT1 Voo=2.706.0V tev() 100 ns
tevd 200 ns
trowT2 Voo=2.706.0V 2tev[] 100 ns
2tev[] 200 ns
WR! —~WAIT: 0000 twRwT Voo=2.706.0V 2tev(] 100 ns
2tcy[d 200 ns
WATOOOOOOO twrL 010 2niey 020 2nley ns
oooUooooooooooooo twos Vop=2.706.0V 0 2.40 2nlievO 60 ns
[ 2.370 2nltcyd 100 ns
oooooooooooooo twon 20 ns
WROOOOOOO twRL Voo=2.706.0V 02.40 2nlicvO 20 ns
0 2.370 2nlicvd 20 ns
ASTB! —RD. 0000 tasTrD Vop=2.706.0V 0.4tcyJ 30 ns
0.37tev[d 50 ns
ASTBI -WR! 0000 tasTwr Voo=2.706.0V 1.4tcv0 30 ns
1.37tcyd 50 ns

goooMcsOoooooooooogooosMsoooonDO
goPCCz2-PCCOUDIDODODOOODODODODODODODOPCCOUDOODO-ODODOO

O 0Otecy=Tcev/d

gbobobooooogoogo
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(e /Bt )

OO0OMCS=10PCC2-PCCO=000BO OO0 O0OOTaA=040008500Vop=2.006.0v000/00

goooooobogoo god goooo MIN. MAX. O
O00000O0ORDY —ASTBt 0000 tRDAST teyd 10 teyd 20 ns
000DDOO0RD: ~00000000000 | troaos teyd 50 teyd 50 ns
RDt 00000000000 trowD Vop=2.706.0V 0.4tcyd 20 ns

0.37tev00 40 ns

WR! -00000000000 twrRwD Voo=2.706.0V 0 60 ns
0 120 ns

WRi 00000000000 twRADH Vop=2.706.0V tey teyd 60 ns
tey teyd 120 ns

WAITt ~RDt 0000 twrro Voo=2.706.0V 0.6tcv(] 180 2.6tcv(] 180 ns
0.63tcv 350 2.63tev 350 ns

WAITT ~WRt 0000 twrwr Voo=2.706.0V 0.6tcv 120 2.6tcv(] 120 ns
0.63tcv 240 2.63tev 240 ns

gbooMcsoooobobobooooosMsunoonoono
gboPCCz2-PCCOU D IDODODUOODODODODODODODODOPCCOUOOODO-DODO

O Otcy=Tevld
oo00oo0ooooooooooog
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(e /Bt )

o0o0Doo0ooo0oooooOoOTa=040008500Vop=2.006.0V0O

goobobobooooooobooboboo

ODiooooooooyoooooscKko.ooooooooo

ogooooo ooo gooooooad MIN. TYP. MAX. oad

sckoO OO OOoooo tkeva 4.5V Voo 6.0V 800 ns

2.7VO Voo 4.5V 1600 ns

3200 ns

ﬁm goooooogo | tkw, Voo =4.5006.0V tkev1/20 50 ns

tkLa tkey1/20 100 ns

sooooooood tsik1 4.5VvV0 Vood 6.0V 100 ns

0 0SCKOt O 2.7VO Voo 45V 150 ns

300 ns

siooooood tksit 400 ns
00SCKOT O

SCKO! —S00 tisor C =100 pF"” 300 ns

gooooo

gocoosoonooooooooooon

Diid0oooooooyoooooscKko.ooooooooo

gooogoo god gooooooo MIN. TYP. MAX. oo

SCKOOOOOOOODO | tkeve 4.5V0O Vool 6.0V 800 ns

2.7VO Voo 4.5V 1600 ns

3200 ns

sckooooooooooo tkH2, 4.5Vv0 Vood 6.0V 400 ns

tkL2 2.7V0O Voo 45V 800 ns

1600 ns

sio0ooooooo tsikz 100 ns
00 SCKOt [

siooDoooog tksi2 400 ns
00 SCKOt [

SCKO! -S00 tisoz C =100 pF" 300 ns

gooooo
sckoOOOoOOO tr2, gbooooooooobon 160 ns
goooooa tr2 oboooooooooooboo 1000 ns

gocogsoonpooooboooooooono
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OiagsBlOOOOSCKo.OODODODOoOoooO

0ooooo ooo 0ooooooo MIN. TYP. MAX. 00
SCKOOOODOOOOO | tkevs Voo=4.50 6.0V 800 ns
3200 ns
SCKOODOOOO000 | tkesd Voo=4.50 6.0V teeva/20 50 ns
oo tkL3 tkeys/200 150 ns
SBOOSBIOOOOOD | tsks Voo=4.506.0V 100 ns
000 0SCKOt O 300 ns
SBOOSB1OOOOODO |tess tecval2 ns
0 0 SCKOt O
SCKO! - SBOO SB1 tksos R=1kQO Voo=4.50 6.0V 0 250 ns
ooooon C =100 pF” 0 1000 ns
mT - SB0O SB1! tkse tkeys ns
SBO0 SB1t —»ml tsBk tkeys ns
SBOOSBLOOOOOOD | tsen ticys ns
SBOOSBLODOODOD | tsew ticys ns
EIDRI:ICDD%DSBODSBlDDDDDDDDDDDDDDDDDD
00 ivOSBIOOOOSCKO..0OOOOOOOO
0ooooo ooo 0ooooooo MIN. TYP. MAX. 00
SCKOOOOOOOOO | tkeva Voo=4.50 6.0V 800 ns
3200 ns
SCKOODDDO000 |tk Voo=4.50 6.0V 400 ns
oad tkLa 1600 ns
SBOOSBIOOOODOD |t Voo=4.506.0V 100 ns
000 0SCKot O 300 ns
SBOOSB1OOOOO0D | tksu tecval2 ns
0 0 SCKOt O
SCKO! - SBOO SB1 tksos R=1kQO Voo=4.50 6.0V 0 300 ns
ooooon C =100 pF” 0 1000 ns
ﬁh - SB0OO SB1! tkse tkcya ns
SBOO SB1: - Sml tsBk tkcya ns
SBOOSBLOOOOOOD | tsen tcva ns
SBOOSBLODOODOD | tsew tcva ns
sckoo OoOooo tra, 0000000000000 160 ns
0oooooo trs 0000D0000000000 1000 ns

gorocoboseoOSBlOODUOODOOODOODODOOOOOOOO
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OvOOooooogogyoooooscko..ooooooood

gooogoo god gooooooo MIN. TYP. MAX. oo

sckooOoooooo tkeys R=1kQ0O Voo=2.706.0V 1600 ns

C =100 pF” 3200 ns

ﬁ)l:l oooooo tkHs Voo=2.706.0V tkevs/200 160 ns

tkevs/200 190 ns

sckoOOOOOO0 tkis Voo=4.506.0V tkeys/20 50 ns

tkevs/200 100 ns

SBOO SB1O O ODOODO | tsks 4.5VvV0 Voo 6.0V 300 ns

gooo SC_KOT | 2.7VO Voo 4.5V 350 ns

400 ns

sSBoOSB1OOOOODO |tksis 600 ns
00 0SCKOt [

SCKO! —~SBOOSBL | txsos 0 300 ns

gooooo

OORrROCODOSCKoOsBoO sSB1O OO OODOOOoOooOOoOoooooon

OviDOOOoOOoOoooyoooooscKko.ooooooooo

0ooooo 0oo 00ooO0ooo MIN. TYP. MAX. 0o
sCKOOOOOOOO0O | tkevs Voo=2.706.0V 1600 ns
3200 ns
sckoo Oooooo tirs Vop=2.706.0V 650 ns
1300 ns
sckoo OoOoooo tues Voo=2.706.0V 800 ns
1600 ns
SBOO SB1OO O OO0 | tske 100 ns

000oOsckor O

SBOOSB1O OO DO OO | tksie tkeye/2 ns
0 0 SCKO1 O

SCKO! - SBOO SB1 tksos R=1kQO Vop=4.506.0V 0 300 ns
oooooon C =100 pF” 0 500 ns
sckoo Ooooo tre[] 0000000000000 160 ns
0oooooo trs 00000000000000 1000 ns

gboRrROochboseoOsSBiooooooooooobooboon
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gbooooooboboboobobong

OigoooooooryooooosceKL.ooooooooo

gooooo god gooooooo MIN. TYP. MAX. oo

mﬂ ooooooo tkevr 4.5V0 Vood 6.0V 800 ns

2.7VO Voo 45V 1600 ns

3200 ns

ﬁlﬂ 00o00oooogag | tkwe, Voo =4.506.0V tkey7/20 50 ns

tkL7 tkev7/200 100 ns

Si1oodooogoogd tsik7 4.5VvV0 Vood 6.0V 100 ns

oo ﬁh | 2.7VO Voo 4.5V 150 ns

300 ns

sSiligooogo tksi7 400 ns
00SCK1t O

SCK1l -SO1 tksor C =100 pF~ 300 ns

gooooo

gocogsonggooooooooono

Oi0ooo0ooooryoooooscKL.ooooooooo

oooooo ooo 0o0o0o0ooo MIN. TYP. MAX. 00

SCKIOOOOOOOO | tkevs 4.5VO Vool 6.0V 800 ns

2.7 VO Vood 4.5V 1600 ns

3200 ns

SCKIOOOO0O0D000 | tes, 4.5VO Vool 6.0V 400 ns

ters 2.7 VO Voo 4.5V 800 ns

1600 ns

si1I00000000 tsike 100 ns
0D0SCKLt O

Sliloooood tksis 400 ns
0 0SCK1t O

SCK1!I -SO1 trsos C =100 pF" 300 ns

oooooo
scKiDooOOO tre, 0000000000000 160 ns
0oooooo trs 0000D0000000000 1000 ns

gocogsoinggoooooooooono
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nifdfdofdo0ooooooooogoyoooooseKL.ooooooooo

oooooooo god gooogoog MIN. TYP. MAX. oo

scK10OOOooooo tkeve 4.5VvV0 Vood 6.0V 800 ns

2.7VO Voo 4.5V 1600 ns

3200 ns

ﬁu Ooooooooo tkHo, Vop=4.506.0V tkeve/200 50 ns

tkLo tkeve/200 100 ns

S10000000000SCKLt O | tsike 4.5V0O Vool 6.0V 100 ns

2.7VO Voo 4.5V 150 ns

300 ns

SI100000000SCKL O tksig 400 ns

SCK1I -so1000000 tksoo C =100 pF- 300 ns

SCK1t —STB1 tsep tkeve/200 100 tkeve/200 100 | ns

oooooooooooooo tsew Voo=2.70 6.0V tkevold 30 tkevold 30 ns

tkeysd 60 tkeyo] 60 ns

gooooobooboogoo tevs 100 ns
goooOOooooooooooo

goooooooooo tBYH 4.5V0O Vool 6.0V 100 ns

goooobooboobooooobo 2.7V0O Voo 4.5V 150 ns

200 ns

00000000000 -SCKLL | tses 2tkeve ns

gocogsoinpooooooooooono

OvO0O000o0oooooooooooyooooosceKL..ooooooooo

oooooooo ooo ooooooo MIN. TYP. MAX. oo
scK10OO0OO0O00O00 tkevio 4.5V0O Vool 6.0V 800 ns
2.7Vv0OVood 45V 1600 ns

3200 ns

scK10OOO0O0oo0O0o0o0 tkH10, 4.5Vv0O VooJ 6.0V 400 ns
tkLio 2.7Vv0OVood 45V 800 ns

1600 ns

SHO0000000000SCKLt O | tskio 100 ns
S00000000SCKLT O tksiio 400 O ns
SCK1I -~sSo1000000 tkso1o C =100 pF” 300 ns
SCK1I0OOO0O000000000 | tro, oo0ooooOooooooo 160 ns
tr10 ooooOoooooooooo 1000 ns

gocogsoinpooooooooooono
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gbooooooboboboobobong

OO0 ioooOoooogyoobogoosckz..0oooooood

gooooo god gooooooo MIN. TYP. MAX. oo

SCK200000000 | tkevu 4.5V0 Vood 6.0V 800 ns

2.7VO Voo 45V 1600 ns

3200 ns

@D 0O0o00oo0o0gag | teaa, Voo =4.506.0V tkev11/20 50 ns

tkLia tkev11/200 100 ns

SO0JoO0ogoogd tsik11 4.5VvV0 Vood 6.0V 100 ns

oo ?KZT | 2.7VO Voo 4.5V 150 ns

300 ns

siOoOOOOO tksi1 400 ns
00SCK21 [

SCK2! -S02 tksot C =100 pF~ 300 ns

gooooo

gocogsoiggooooooooon

Oi0ooo0ooooryooooosck2.00000000o

gooooo ooo gooooooa MIN. TYP. MAX. oo

sck00ooonoon tkeviz 4.5Vv0O Voo 6.0V 800 ns

2.7VO Voo 4.5V 1600 ns

3200 ns

scK20000000000 tkH12, 4.5V0 Vood 6.0V 400 ns

tkLi2 2.7VO Voo 4.5V 800 ns

1600 ns

SROODOO0DOO00OoO0O tsiki2 100 ns
00SCK2t O

sSRrROoOoood tksii2 400 ns
00SCK21 O

SCK2! -S02 tkso1z C =100 pF~ 300 ns

gooooo
sck00OOOO tr12, gooboooooboboooo 160 ns
poooooo tr12 gooboboooobobooo 1000 ns

gocoosoz2ngooooooobobo
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OiiJUARTOOOOCOOOOOOOOOOOOOODOOOO

oooooooo ooo ooooooo MIN. TYP. MAX. oo
ooooo 4.5V0O Vool 6.0 V 78125 bps
2.7Vv0OVood 45V 39063 bps
19531 bps
OvOUARTOODODOOOOODOOODOD

oooooooo ooo ooooooo MIN. TYP. MAX. oo
AsCKOOOOOO000 tkeyis 4.5V0O Vool 6.0 V 800 ns
2.7Vv0O Voo 45V 1600 ns
3200 ns
AsCcKOOOOOOOoOooo tkH13, 4.5V0O Vool 6.0 V 400 ns
tkL13 2.7Vv0OVood 45V 800 ns
1600 ns
ooooo 4.5Vv0O VooJ 6.0V 39063 bps
2.7Vv0O Voo 45V 19531 bps
9766 bps
ASCKOOOOOOOOOOOO | trs, Voo=4.5016.0 VO 1000 ns

O tr13 ooooOoooooooooo
160 ns
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ACOO0OO0OO0ODOOXigXrTioooooo

0.8 Vop 0.8 Voo
> 0ooo <
0.2 Vop 0.2 Voo

gbobooogooo

1/fx

X1iooao \

txu

txH

Vivad MIN.O O
Vi MAX.O O

1/fxr

XT1000 \

txTL

txTH

Tiooooo

Vs MIN.C O
Vs MAX.O O

1/fn

TIOO, TI01, TI1, TI2 \

tri

triH
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gbobobooooooooan

gbooooooooooboobobob

4
A8-A15 >< oboooooooooog

tabp1 ‘

/i i N
0000000% _Hiz
ADO-AD7 X\[[[[[? DDIZIDDIZI7><

taps tADH troD1 tRDADH

{ASTH

trRDAST

ASTB /L \t /l_\

RD \ [

r«—TtasTRD RDLI: i tRoH

ooooooooooboobobo

4
A8-Al15 ><§ goooo0oooooooo
tabp1
/ i / \
goooooo Hi-Z
ADO-AD7 X - T e e e e e e e e a e
>{§DDDDD ?- {‘ DDDDDD}}<
taps tapH ‘ troOD1 tRDADH

ASTB
S \

RD \ f

tasTRD tROLL:

WAIT \f

tRowTL i twrL {H twTRD——

r+—>| tROH
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(/B )

gbooooooboboboobobong

/ \
A8-A15 >§( goodooooooooad 7§<
tabp2
000000 Hi-Z / Hi-Z # Hi-Z
ADO-AD7 XEEEEE_D ------- { pooooooo }-¥*¢{ oooooooo ---te-- <
tabs ton troD2
TASTH [—| tRDH —»~|—f=—
ASTB / S
\
J— /
RD \ {
l«—— tASTRD troL2 | = trowD twps | twDH
| tWRWD ~—— {WRADH ——=
WR
/
tasTWR twrL
dddddooooooooooooooo
/ \
A8-A15 >§( goodoooooooooad 7§<
tabD2
{00000 Hi-Z f Hi-Z # Hi-Z
ADO-AD7 XEEEEED ----------- { oooooooo R oooooooo poteK
tabs
tapH |
TASTH [—| trDD2 tRDH — = f—f=—
ASTB
\
tasTRD
J— /
RD \ {
trROL2 ‘ = tRDWD twos
twoH
| tWRWD
- /
WR \ 7]
tAsTWR twrL — TWRADH —|
WAIT
tROWT2 | f—— twTL — | twTtrD ‘ twre | =™

twrRwt

twrwr
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gboboooooobogoo

oooooogyooood

tkcym

tkim tKHm
trn tFn
- \ / \
SCKO0-SCK2 / \
\ / N
tsikm tksim |
SI0-SI2 gooooo
tksom
SO0-S0O2 gooooo ><
0=1,2,78,11,120
0=27812
SBIOOOODODODDODOOoOoOoooooo
tkeys, 4
ki3, 4 tkH3, 4
tra tra
. / \
SCKO / \
N/

[—tksB—=] tseL—=| (=—tsBH—=| |=—tsBk—=
SBO, SB1 /

sSBiIDOOOOoOooooooogon

SCKO

SBO, SB1

i tksI3, 4

tkeys, 4

‘ftKHs, 4]

tks03, 4

tra

60

tkso3, 4




NEC - uPD78052(A),78053(A),78054(A)
(/B )

goooooovooooo

tkeys, 6
[~a—tKHS, e*‘
tre
SCKO \
N
tsiks, 6
tksos, 6 —=| ‘ tisis, 6 ‘
SBO, SB1

goooooooooooooooOovooooo

/
o X w X = X

SI1 D2 D1 DO >< ><

tsike, 10 = tKksI9, 10

tkH9, 10
a2 20|

tKS09, 10 ||

—

/N

SCK1

—=—=— tr10

tkLo, 10
UL

tkeye, 10

STB

oo0ooOo0oOooooooooogyooboooooooooo

tBYH tsps

BUSY
pooooooooooo

gboboooooboobobobobooooooboobooboboboboobooooboboboboboobooon
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UARTOOOOOOODOOoOoobooo

ASCK \

tkeyis

tkH13

tkL13

tr13

tr13

o

ADODOOOOO0ODOOTA=040008500AVop=Vop=2.006.0VOAVss=Vss=0V[Q

oooooo ooo ooooooooo MIN. TYP. MAX. 0o
ooo 8 8 8 bit
oooo® 2.7 VO AVrerold AVop 0.6 0

2.0vO AVrerod 2.7 V 14 O
gooo tconv 19.1 200 us
gooooooo tsamp 12/fxx us
oobooooo Vian AVss AVRero
oooo AVREFo 2.0 AVop
AVrero-AVss[d 0 0 RaIrero 4 14 kQ

gooooooo=+x12sBOO000ODOOO0ODOOO0OODOOOODOO0OODOODOOODO

D000 0000000000000 O0000OKDODODOX20
x 00000000000 ooooooog

D/ADDO0O0D0D0OO00OTA=040008500Vop =2.0006.0VO AVss =Vss =0 VDO

0oooooon ooo oooooooo MIN. TYP. MAX. 0o
ooog 8 bit
oooo R=2MQ"0 1.2 O

R=4MQPU 0.8 O

R=10MQ "0 0.6 O
oooooooooo C=30pF" 4.5 VO AVrer1 6.0 V 10 us
2.7VUOAVrer1J 4.5V 15 us
2.0VO AVrer1 2.7V 20 us

oooo Ro DACS00 DACS1 = 55H" " 10 kQ
gooooood AVREF1 2.0 Vob \Y
AVrer1 [ O IrREF1 oo 1.5 mA

OOOROCODACDOOOOOOOOOOOOODOOOODODOO

OoOb/A0DD0OOOODOODOODOODODODODOO

OOODACSO, DACSIOD/ADODOOCOCODOCODOo, 1
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googoogstopUboonoonDooboobobDOTa=040008500

oooooo ooo o0oo0oo0oo0oooo MIN. TYP. MAX. oo
ooooooooo VbpDR 1.8 6.0 \%
goooooogoo IbpoR Vooor= 1.8 V 0.1 10 uA

goooooobooooobooo

oooocoooooooo

ooooOooooooo | tske 0 us

oooooooooo twait RESETOOOOO 27[fx ms

ooooooooo O ms

Oo0O0O0O0000000000o0STSHOOD0OO-000000STS0-0sTS20 00 OO 2%/fxx0 2M/fxx-241fxx0 O
gboobobo

O0O0xO0O0OO0OO0OO0OO0O0O0O0OO0OOO0OOOOOOoOOOx2o
x JOoOoOoOoOoOoOoOooooooooooo

bobobOob0OOb0OOO0ORESETODOOSTOPOOODODO

Oooooooon
| HALTODOOD

4§ STOPO O OH 1 ‘ gooood

oooooooogE——m—

Vob
VopDR tSREL

stopOOOOO

[ (
)T

RESET \ Zl

twarr

goooooobobooooooooboboooooo0oooboooooogsToPOOODnO

HALTO DO OO
i STOPO 0 08 ‘ sfsfs)sls]s!
~———0 0000000 8——
Voo
VopDR tsREL
sToPOODOODO
/
gooooooobooooo
ooooooooo y
twarr
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gboboooooobogoo

tinTL UNTH
INTPO-INTP6 \ J/L \

RESETU OO OOODO

trsL
RESET \ /
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120000000000

Iop vs Vob[ fx = fxx=5.0 MHz[

OTa=25000
10.0
PCC = 00H
5.0 PCC = 01H
PCC = 02H[O
0
PCC = 03H[O
/ PCC = 04H[
PCC = 30H[D
7 HALTO X1O0 OO XT1O0O O
1.0 / /l
~ -
S A~
=
4
O
=)
<
S
O
2
O 0.1
O
O
=)
PCC = BOH
0.05

- / HALTO X10 D0 XT10 0 0B
0.01 ,/

0.005 /

0.001 2 3 4 5 6 7 8 9

Oo0O00veoOVODO
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Iop vs Vob[ fx= 5.0 MHz fxx = 2.5 MHzO

O0Ta=25000
10.0
5.0 PCC = 00H
PCC = 01H
PCC = 02H[
PCC = 03H[
PCC = 04H[
PCC = 30HD
// HALTO X100 0XT1000
Lo / / /
: — =
-
Py
g4
/4
7
]
[
<
£
O
8
O 0.1
O
]
(]
PCC = BOH
0.05 cCc =80

HALTO X100 0O XT10 0 O

0.01 /

0.005 /

0.001 2 3 4 5 6 7 8 9

Oooo0dveodvOono
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300 0 0O

800D 0Obl0O0ODN QFPO14x 1400000000 mmODO

17.240.4
14.0£0.2

—r61 A0r—T—

=== . ==k
| '—'—'—8(])_0 | Zgl_l_l_l
Qg

0.825~ -

0.300.10/] 0.13®)|
1602

~27

/7/0.10

goboesOOo0oOoooobDOobOoboOoooon

-

015555

0.8+0.2

3.0 MAX.

goooooooao

S80GC-65-3B9-4
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1400o000ooooo

goobooboooooooobooboboboooboobooobo

gooboboobooboboboboboobobobobobooboobobUoboboboobOocees3_ngogoo
gooobo

gbooboboboooooboobooboboboboboooooobobobobooobooobooon

i4gbobobobooobooooogan

p PD78052GCOAL -x x x -3BOU 80U 0 OO OO0 OQFPODO 14 mmO

p PD78053GCOAL -x x x -3BOU 80U 0 OO OOOOQFPODO 14 mmO
u PD78054GCH AL -x x x -3B90800 0 OO U DO OQFPOD 14 mm[

gooooo ooboooobooooon oooboooo
gooooo gooooOoOoobOoOoDbOo2-00000300000210000000000000 |IR35-00-3
VPS gooooOooobOooOpbob21500000400000200000000000000 | VP15-00-3
00000000000 |(0000gfbzeoddf00fdfdn0fleoooonooooon WS60-00-1

goboooobi1z00 MAX.OOOOOODOOOODO

oooooo oo0oosco0C0000O0O0O00OOOO0OOOOOOOOOO O
gbobobooooobobobooooooooboboboboboboooboooDo
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gooooooboo

Ou PD78040 000000000 ODOOO0ODOODLOLOOOOOOODOODODODOODOODOOD

gbobooooogoo

RA78K/Q"CBBEOOD 78K/0000000000000000000
ccrgk/eiBrEnnn 78K/00000000CO000ONOOODON

DF78054° 0000000 p PD780540 000000 00000ODOOOOO0O
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