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gogo

OOO0Ovoo/Noo QO OOOODOOOODOOOOO0ODODOO0D0CO0OO Voo/NoDQOOOODOOODOOOOOOOOO
gbobooboooooboooobobo

1. Voo/NoDQUOOOOOOOOOOOOOOOOOO

gbobooooboobobobooboooon

(a)
Yt Aol @ R e I ]
000 0 Veo/VeoQO 0.1 V DC/50 nsl 0 0 -
DLL# / HIGHO O OO0 0 VeoQD 0000000
20 ns (MIN.)
-
A
- | >
0oooooo 1,02400000000 0oooooo
0oooDO000o
oad gooooooooooooboooouooooooooa
(b)
At @ R R

0000 Voo/VooQO +£0.1V DC/50 nsO 0 O O

DLL# gobobo0ooooooooo

DLL#OHIGHO O OOODOODOO

/NSNS NSNS

oooooooo ' o

ooooooo 1,02400000000 oobooooo
goooooooo goooooooo
goooooo

(c)
YT A o R R i
0 00 O Voo/VeoQU 0.1V DC/50 nsO 0 0 0
DLL# / HIGHOOOOOOVeeQD OOO0000
ooooo /\ / \
T ooooOoooO [30ns. (MIND
0000000 00000 1,0240 0000000 0Ooooooo
0DOoO000D00O0 000 000000000
0ooooooo
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2, Voo/NooQU O OOOOOOOOOO0O0O0O0Oood

gboboooooobobobobooobooogonDo

(a)
Voo/VopQ frmmmmmmm e m e e e e e e e e e memeeemmemmoe
000 0 Veo/VooQU 0.1 V DC/50 nsl 0 [ [J
DLL# / HIGHO O DO OO VeoQO 0000000
h oooooooo "
ooooooo 30 ns. (MIN.) 1,02400000000 ooooooo
000000000 0000000 0oooOo00o
0ooooooo
(b)
Voo/MopbQ — Jfrme=rmefememrcrccncccnancacnccncancnaerserrs e s ae e e e e e e e e

0000 Voo/VooQO +£0.1V DC/50 nsO 0 O O

30 ns (MIN.)
HIGHO O 0 LOW _ DL¥OLOWO 0000000

DLL# / 0O0O0000O00O0oo0o

DLL#OHIGHO O OO OOoOog

Dooooooo |

0ooo0o0oo 1,024000000000000000
000000000 “0ooooooooooooon 000000000
0oDoooo

ooooooo  M19874JJ1V0DS 13
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oooo
ad d CLK R# W# DOOOQ
uooooooo L>H X L ooooo
0000000000KKE OODOOD
0oo0oo Da (A+0) | Da (A+1)
20000000000000000
0oo0o0o0o0o0on oooooo K(t)T K#(t) T
oooooooo L—>H L X ooooo
0oOo0O000000C c#oOonnn
ooooo Qa (A+0) | Qa(A+1)
20000000000000000
0oooo0o0o0on 0oooooo C#(t+1)T| C(t+2) 7
0000000000 0NOPO L—-H H H D = X0 Q = High-Z

oooooo od X X oooo

00 1. HOHIGHO LOLoOwWOXOOOOTooDOoOoooooo

2, 000000 K K#eOOOOOOOOOOOoOooooooo
gooooocc#iiooooooooopooooooc, c#0 HiGHOODODOoOOoooOooooooo
OKK#gOOOOOOoOooooooooooo

3. JJ0oDbOo0ooboooooooKODoOooooooooooooooooooooooooookKOooo
goooboboboooooooobooboboboobooobooboobobobuoboobooog

4 J00O0O0OO0ODOOOOODOOOODODQUOOOO0ODOCOOObOODOOODOOODOOO

5. JJ00OOO00ooboOoooooOooooooooboooooooooooobOoooDoooboooooDoO

6. 000DDOO0OOOK=K#=C=C#000000C0O0OOOOODOO0ODOOOODOOOODOOOOO
gbobooboooooooobooboboobo
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gboobooooo

[#PD44325082-A]

O O K K# NWO# NW1#
000 bo-b7 LoH — 0 0
— L—-H 0 0
000 Do-bD3 LoH — 0 1
— L—->H 0 1
000 D4-D7 L—->H - 1 0
- L—H 1 0
ooooooo L—->H - 1 1
— L—-H 1 1

00 1. HOHIGHOLOLOWD -O0O0O0OOODOO0O
2 0000000000 0ODOOCODOUOOONWORONWI#OOODOUODOODOODOODOODOOO
goobobobooooooooboobobobobooboooooboobobobooobooooon

[#PD44325092-A]

O O K K# BWO#
000 Do-bD8 LoH — 0
— Lo>H 0
oooooono LoH — 1
L—-H 1

00 1. HOHIGHOLOLOWD —O0O0OOOODOO0O
2, J00000COOO000OOoOoOooooOoBWO# OO OOOOOOOOOOOOOOOOOOOOOOO
gboboboooboooboooboobobobobooobooobooboboboboooobooon

[4PD44325182-A]

H] 0 K K# BWO# BW1#
000 bo-D17 L—>H — 0 0
- L—->H 0 0
000 Do-D8 L—->H — 0 1
— L—->H 0 1
000 b9-D17 L—>H — 1 0
— L—->H 1 0
goooooa L—>H - 1 1
— L—>H 1 1

00 1. HOHIGHO LOLOWD 000000000
2, 0000000000000 0OoOoOoOBwWO#OBWI#0 OO0 000000 O0DOOOOOOOOOOOOO
gbobobooboooobooobooobooboboboboobooobobobobooobooobog

[#PD44325362-A]

0 0 K K# BWO# BW1# BW2# BW3#
000 Do-D3s L—->H - 0 0 0 0
- L—H 0 0 0 0
000 Do-b8 L—->H - 0 1 1 1
- L—H 0 1 1 1
000 pb9-D17 LoH — 1 0 1 1
— LoH 1 0 1 1
000 D18-D26 LoH — 1 1 0 1
— LoH 1 1 0 1
000 D27-D35 LoH — 1 1 1 0
— LoH 1 1 1 0
oooooono LoH — 1 1 1 1
— L—-H 1 1 1 1

00 1. HOHIGHO LOLOWD 000000000
2, 000000000 O0OOU0OoOooooooBwWO#BW3#O DO ODODOOOOOOOOOOOoUooooooo
gboobooboobooooooboooboobobobobooboooobobobobooboooboo
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gbooboboooood

- -~

. LOAD NEW
\ WRITE ADDRESS
AN . AT K#t

Always

WRITE DOUBLE

AT K#t

W# = LOW

W# = HIGH

WRITE PORT NOP

~
A}

’
-

’

W# = LOW

W# = HIGH

A
1

Supply voltage _,---~.

-———————

provided ,”
v Power UP

R# =LOW

Supply voltage

*\  provided
| ——
4

- -~

LOAD NEW
READ ADDRESS !

______

Always

READ DOUBLE

R# = HIGH

R# = HIGH

),

READ PORT NOP
R_Init=0

R# = LOW

001 000000000000 OODOODOODOOOO0OOO0OOO0OO0ODODO100DO0ODOO0OODOODObOODOODOOO
00000000 xxx..xxx+t00Oxxx..xxx+1 0O OOO0O0OO0O0DOOOO
gooboobobooboooobooboboboboboboUobog =200b00DbODbO

2 000O0O0OO0O0OO0O0OO0O0OOO0ODOO0ODOODOODOOOOODOODODOODODOObOO
3. 000000 OO0DbOO0bO0bouoooKoooooooboboboo

16 ooooooo  M19874JJ1V0DS



NEC 1PD44325082-A, 44325092-A, 44325182-A, 44325362-A

ogoooo

gooooo

O O o o d O MIN. TYP. MAX. O
gooao Vob -0.5 +2.5 \%
gooooo VooQ -0.5 Vob \%
oooo VIN -0.5 Voo + 0.5 (2.5 V MAX.) \%
goooo Vio -0.5 VooQ + 0.5 (2.5 V MAX.) \%
gooooo Ta Commercial 0 +70 °C
Industrial -40 +85
oooo Tstg -55 +125 °C

g0 bOobooboooboobobobobobooboooboobOOobOOobOobOobOobObOOobOOobOobOobOobOobDo
gboboooooobooboboboooooboooboooboboboooobooobobobobooboooo
gooooooooo

bcOOOdOOoQd

0 O o 0O 0 0 MIN. TYP. MAX. o 0O O
oooo Vbp 1.7 1.9 \
oooooo VobQ 1.4 Vb \ 1
HGHOOOOOOO ViH (oc) Vrer + 0.1 VooQ + 0.3 \ 1,2
Lowooooooo ViL (oc) -0.3 VRrer — 0.1 \ 1,2
oooooooo Vin -0.3 VooQ + 0.3 \ 1,2
oooo VREer 0.68 0.95 \

01 000C0CO0OOvVoQO VooOOOOOOOOOOOODOOO
2, 000000Ot<200msO0000OVKH<SVoDQ+0.3VOVop<1.7VOVoDQ<14VOOO
ACOODOOOO

0 O o O O 0 MIN. TYP. MAX. o O O
HGHOOOOOOO ViH (ac) Vrer + 0.2 - 1
Lowooooooo ViL (ac) - VRrer — 0.2 \ 1

01. 0000000O0O0Ot<TKHKH2O0O0OOVH@®) <Vop +0.7VO25VMAX.OOOO

000000000t TKHKH2OOOOViLaoy2-0.5v 000
O00oDo0ooo0oo0 TKHKLOMINODOODOOOooDoooooogo
0000000000 00D00 TKHKHOMINOODOOOOOOOOODOoOOoOoO
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DCOOOVop=1.8+0.1VO

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

x8, x9| x18 | x36

gooooog Iu -2 - +2 HA
gooooogoo Io -2 - +2 HA
oooooo Ioo 0 1 | Commercial -E40 750 [1,050(1,250( mA
oooooooooo (Ta=00+70°C) -E50 650 | 900 |1,050
ooooooooo Industrial -E50Y 750 11,030 -

(Ta = —400 +85°C)

goooooooo IsB1 0 1 [ Commercial -E40 400 | 400 | 400 mA
gooooooooooo (TA=00 +70°C) -E50 350 | 350 | 350
Industrial -E50Y 400 | 400 -

(Ta = —400 +85°C)

HGHOOOOODOO VoH ow) | |loH| £ 0.1 mA VooQ-0.2 - VooQ \Y 4,5
Von 02 VooQ/2-0.12 | — VooQ/2+0.12 \Y 4,5
Lowooooooad VoL ow) | loL £0.1 mA Vss - 0.2 \% 4,5
VoL 03 VooQ/2-0.12 | — VooQ/2+0.12 \Y 4,5
0O 1. VN<VicorVin=2ViH, lo=0mA, 0000 =MAX.
2, J00000O0DODOO0ODCO0O0175Q<RQ <35 QO0000]IloH|=(VooQ/2)/(RQ/5) +15%00 0O
3. 0000000000000 000175Q<RQ<350Q0000loL = (VooQ/2)/(RQ/5) £15%0 0 O
4 ACOOUOIODOOOODCOOOOObOOODOODO
5. HSTLO OO JEDECHSTLOOO IDO0O0OO0OODOOO
O0D0000Ta=25°COf=1MHzO
O O 0o O 0 O MIN. TYP. MAX. o O
goooooboooooboooooo CiN Vn=0V 4 5 pF
0o0Ooooob,Q,CQ, ca#n Cio Vio=0V 6 7 pF
gooooooo Cek Vek =0V 5 6 pF
00 OO0OoboooOoOoobOOoOOoO0boOOoOoOoOOOoO0ObDbOOoOoboOoOoOoOoDO
ooo
O O 0o O 0 O MIN. TYP. MAX. o O
gooooobooooo-0o00 Oja 22.6 °C/W
goooooobooooo-0000 Oic 2.0 °C/W

00 0000000000000 1TmsO000O0OOoOooOoooon
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ACOODOVop=1.8+0.1VO

ACOOO0ODOOOOVop=1.8+0.1V, VooQ=1.4 VO Voo

ooo0oOo0o0oooooboooOooDnb £0.3nsO

125V
0.75V gooo 0.75V
0.25V
goood
VooQ / 2 gooo VooQ /2
good
VooQ / 2

VRer

SRAM

250 Q

ZQ
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gboboboboooooooon

o O O O -E40 -E50, -E50Y oo 0
(250 MHz) (200 MHz)
MIN. | MAX. | MIN. | MAX.
0000
0000000000000 TKHKH | 4.0 8.4 5.0 8.4 ns 1
0K, K#, C, C#0
00000000000000 TKCvar | - 0.2 - 0.2 ns 2
0K, K#, C, C#0
0000 HIGHO O TKHKL | 1.6 - 2.0 - ns
0K, K#, C, C#0
000D LowoDo TKLKH | 1.6 - 2.0 - ns
0K, K#, C, C#0
0000 HIGH — 000 O#HIGH TKHK#H | 1.8 - 2.2 - ns
0 K—K#, C5CHO
OODO#HIGH ~ 0000 HIGH TK#HKH | 1.8 - 2.2 - ns
0 K#—K, C#—CO
oooooo - 2000 250 MHz TKHCH | 0 1.8 - - ns
0ooooo 1670 200 MHz 0 23 0 23
0K—C, K#—>C#O 1330 167 MHz 0 238 0 28
< 133 MHz 0 3.55 0 3.55
DLL/PLLO 0000 0K, CO TKClock | 1,024 | - 1,024 | - [ cCyle | 3
00000KOOO - DLL/PLLOO OO |TKCreset| 30 - 30 — ns 4
oooo
0000000C, CHOHIGH — TCHQV | - 0.45 - 0.45 ns
oooooo
0000000C, CHOHIGH - TCHQX | —0.45 | - | —045 | - ns
afss)usfs]s)n
0000000C, CHOHIGH - TCHCQV | - 0.45 - 0.45 ns
sfss)ujsfs]s)afsfs]ju}s
0000000C, CHOHIGH - TCHCQX| —045 | - | —045 | - ns
000000000000000
CQ,CQ#HIGH ~ 000000 TCQHQV| - 0.3 - 0.35 ns 5
CQ,CQ#HIGH ~ 00000000 TCQHAX| -0.3 - [ 03] - ns 5
0000000COHIGH - TCHQZ | - 0.45 - 0.45 ns
00 High-ZzO O
0000000COHIGH - TCHaX1| 045 | - | —045 [ - ns
00 Low-Z2O O
00000000
ooooog - TAVKH | 0.35 - 04 - ns 6
0000000KOOOO0OO0O0Oo
O000D00000RAEWAD OO - TIVKH | 0.35 - 04 - ns 6
0000000KOOODOOOooOo
0000O0000000000 TDVKH | 0.35 - 04 - ns 6
000000 0BWx, NWx#1 00 —
0000000KK#OOOOD0O0
oooooo
00D0000KOOODOO - TKHAX | 0.35 - 04 - ns 6
sfsjs)ujsfsjuysfs]s]s
00D0000KOOODOO - TKHIX | 0.35 - 0.4 - ns 6
000000000REWHI 000000
0000000KK#ODOOOOO TKHDX | 0.35 - 04 - ns 6
0000O0000000000
0000000BW#HNW#I000000
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01 000000OoOOUOoOOOOOOOUODOOOODOODOOODLLE=LOWOOOOOO DLL/PLLOCOO

OOOOOTKHKH (MAX,) 0000000000000 0000000000000000000000o00oOd
O0000 (RLy O150000000000AC/DCOOOOODOOODO

gooooooooooooooooooooooooooooooooobOoooobooOobOoooboooo
000000000000 noOonoOdOoTKC var (MAX.) OOpeaktopeak OO OO OOOOO

. VooUOOOUOOOOOODLLY/PLLOOODOODDOOOOOOOOMAVDCASOnsOOOoOoooooo
DLL/PLLOOOOOOOVooOUOOOOOOOOOOLODOOODLOUOOODOOOOOODLL/PLLODOOOODOO
O0OOOOONOP(R#=WH#=HIGH) DOOODOOOOOOOO

0000000000000 Kooooooooooooooooooouooooo

’ wgg W
KWS /S

" TKCreset

gooo00o0ooooo0o0ooooooooooooo0oooooooOoooooobOooooobOooOooooboobooo
O00o0oo0oooooooooo+401 ns 0000000 ooboOoooboooooo
gooooooooo
gooo00o0ooooo0o0oooooooooooooooooooOoooooobOoOoooooOooOoooboooo
gooooooooboooooooooooooooooooog

1. 0000000000 oQOooooooo

2. ACO000000U0LOLU0OU0LOLOUOU0OLOLOUOUOLObOUOUOobLObOUOUOobLObOUOOoooa

3. 00000 TKHKLOMINO OO OOOOOOOOoOoooooo

4. C,C#0 HIGHOOOOOOOOC, cCL O 0oooooooooooooooo K, kgD ooooooao
5. VooQO 1.5V DC

0000000 M19874JJ1V0DS 21
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gboboboooooboobobobo

READ WRITE READ WRITE READ WRITE NOP WRITE NOP

1 2 3 4 5 6 7 8 9 10
TKHKL TKLKH TKHKH I TKHK#H ETK#HKHE | | |

SO U N VY W S W G W
Ri /XX /XX ?

wfalslsfs Afj A g e XXk K e XK e XRXRXARXK o AXHRXXOOCRXK

TAVKHI—=—] —~—ITKHAX

; TKHAX TAVKH ; !

0ooooo D10 XXDll XXDSOXX D31)KX [;50 XXD‘Sl XXD‘GOXX DngXXXXXXXXXX
Sy s LA A = A8

TDVKH | TKHDX TDVKH | TKHDX

TCHCQV
|

o [T\_J \_{f WV A W

gooooo i Q00 XX Qo1 XXQZO X)( Q21 XXQ40 XXQ41
TCHQX| [TCHQX o Il TcomHox
! TCHQX1 —+| |- ] FHQ
] TCHQZ
! TCHQV |TCHQV TCQHQV
! ! . -

0 \_ T
TCHCQX

! TCHCQX—~| !
\TKHCH TCHCQV|~~ ;
N !
c M ] _/—\_/_ \
"TKHKL | TKLKH | TKHK#H TKHKH !
TK#HKH !
TKHCH — |~

o [

00 1. QOO ODO0O0A0ODDOO0DDOONONDQOI O ADDONODNDONONONDNONNONDNONNNNONOD
O00A0+000000000000
2. 0000000000000 0000 OO0 READ/WRITE] - [NOP/WRITE], [READ/WRITE] - [NOP/NOP],
[READ/NOP] - [NOP/WRITE] 0 O O [READ/NOP]-[NOP/NOP] 000D DO0ODO00O D READ (R#
=LOW) 000000000250 00000000000000000000000000000000
3. 000000000000000000000 A0=A100000000 Q00=D100Q01=D11 0000
0000000000000000000000000000000000
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gboobooooo

SRAM
Controller

Data In
Data Out
Address
R#

W

BW#

SRAM#L CQICQ#
SRAM#4 CQICQH#
Source CLK/CLK#

Return CLK/CLK#

250 Q

w

R=50€Q Vi= Vet

00 ACOOOOSRAMOODOOCQ,CQ#,QUO000O0O0000C0O0O00O000O000O

ooooooo  M19874JJ1V0DS

ZQ = ZQ
CQ# —\ 250 Q COQ#
SRAM#1 CQ m P SRAM#4 CQ
D Q D Q
Vi A R# W# BWx# C/IC#H KIK# R# W# BWx# C/IC# K/K#
A
Ré
P P, v
ANV
R
/
LaAv—v
R
LA — Ve
R
Lanav—wi
R
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JTAG OO

o000 IEEENM491 00000000 JTAGOOOOOOODOOOODO

0000000OoO0oO00DOoOOTAPO

oono gooooo O O
TCK 2R goboooobooooo
TCKOOOO0O0O0O0O000000000000000000TCKOOOOoOooooooboo
ooooooo
TMS 10R oooooooooo
TAPOOOOOOOOOOOOOOOO00O0
TDI 11R oooooooooo

TDIO TDOO 0000000000000 0000000000

TDIO TOO O 0000000000000 TAPOOOOOOODOOOOTAPOODOODODO
000D000000000000000d

TDO 1R oooooooogoo

TDIO ThOO O O0O0Oooooooooooooooooooog

000 T1TCckKOoooooooooooooooo

00 0000 TRSTUTAPOOOOOOOOOOOOOOOTCKO 500000000TMSO HIGHOOOOO
O Test-Logic-Reset U0 0 OO 00D 0OOOO0ODOOTAPOOODOOOOODOOOODOOO

JTAGDCOOOVop=1.810.1V)

O 0 o O O O MIN. TYP. MAX. o O
JTAGOODODODOODOO Iui 0V <ViN<Vop -5.0 - +5.0 UA
JTAGOODOUDODOO ILo ovVsVn<VooQUUOOOOODOOO -5.0 - +5.0 HA
JTAGOO HIGHOUOOOOOO ViH 1.3 - Vop+0.3 \
JTAGOO LowOooooooo Vi -0.3 - +0.5 \
JTAGOO HIGHOOOOOOO Vor1 | lonc | = 100 A 1.6 - - \%

Vorz | lont | =2 mA 1.4 - - \%
JTAGOO LOowOoooooo Vo1 loLc =100 LA - - 0.2 \Y
Vo2 lot =2 mA - - 0.4 \%
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JTAGACOOOOOO

OO000O0O00DOoOO00DOoOoOoboonD <£1nsO

1.8V
::::><319V oooo 09\Z><::::
ov

goooo

:><).9V oooo 0.9v><:

gooo

V=09V

50 Q

Zo=50Q
TDO

20 pF
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JTAGACODO

O 0 o O O O MIN. TYP. MAX. O 0O
gogoo
gooooooooog tTHTH 50 - - ns
gooooog fre - - 20 MHz
0000 HGHOO trHTL 20 - - ns
ooooLowono triH 20 - - ns
oogo
TCKLOW - TDO OO trLox 0 - - ns
TCKLOW - TDhO OO trLov - - 10 ns

oooooooo

TMSOOQOOGoOooOo tMvTH 5 - - ns
TDIOO - TCKHIGH tovTh 5 - - ns
Capture DO OO QOQOOO tes 5 - - ns
gooooo

TMSOOOOGOnO trHMX 5 - - ns
TCKHIGH - TDIODO tTHDX 5 - - ns
Capture 00O OO0 teH 5 - - ns

JTAGOOOOODOOOoOoOo

trHTH

w4 N S

tMvTH trHTL trLTH

TMS

trHMX tovTH

TDI

>
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oooooooooooo1o

goood O O

goooooobooooobooo gooooooOooooooOOoOoOoOTAPOODOOODOOODOODODOOODOODODDO
gooooooopoooooo ToDIO TDOOOOOOOOOOOODOOODOOODOODODO
oooo

goooOopoooooooopoooooOODOOO IDCODEOODOODODODOODOODODDOOTAP
0000000 Test-Logic-Reset 0 00000000000

ooooooooo goooooooopooTblo TboOOOOOOODO100000000000
gooooooOooooooooooOooOoOoODOoOTAPOODOOODOOODOODODODODO
oo0o0o0o0ooooooog

DOOOO DOO0OOO3OoO0O0O0O0O0O0O0O0OO

o00ooo00o0ooO0O0ooOoOoDoO IDCODE DOOOOOOUODOOOOTAP ODOOOODO
capture-DROODODOOOOIDOOOOO 320000000000000000000000
ooood

TAPOOOOODOO shift-DROOOOOOOIDOOOOO TDIO TDOOOOOOOOO0OO

gooooooogo goooooooooo TAPOOOODOOODOOODOOOOOOO

TAPOOOOOOO capture-DROOCOOOOOOODDOOOOOOOO RAMOVOOCOODO
O000O00oOOoOooOooQoOoOoOTAPODODOODOO shit-DROODOOOOOOOOOOODOO
Ogoo TbiOo TbOOO0O0O0O0O00O0O00O0O0O0OO0 TAPOOOOODOOODOOODODODODO
oooo
goobooooooooobooooooOooobOoOobOoOoDOOoOoDOOoOobOoboOoDbOoOooobOoon
gooooooooooooooooOoooooooooooooobooOoOooU2o0000O
0o0oooooooooooooooo3000oooooooooooooo0On

goooooooooooao

goooo gooogoog o O

goo0O0o00o0ooooooo 3 bit

goooooooo 1 bit

DOOOO 32 bit

gooooooooo 109 bit
IDOOOOOO

O O o 0O ID [31:28] vendor revision no. ID [27:12] part no. ID [11:1] vendor ID no. | ID [0] fix bit

uPD44325082-A 4M % 8 XXXX 0000 0000 0100 1001 00000010000 1
uPD44325092-A 4M % 9 XXXX 0000 0000 0100 1010 00000010000 1
uPD44325182-A 2M x 18 XXXX 0000 0000 0100 1011 00000010000 1
uPD44325362-A 1M x 36 XXXX 0000 0000 0100 1100 00000010000 1
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ooo ooo oo ooo ooo oo ooo ooo oo
OO0 | x8 | x9 | x18 | x36 |00 00| x8 x9 | x18 [ x36 | OO oo | x8 x9 | x18 | x36 (OO
1 C# 6R 37 | NC | NC | NC | D15 | 10D 73 | NC | NC | NC [Q28 | 2C
2 C 6P 38 | NC | NC | NC | Q15| 9E 74 | Q4 | Q5 | Q11| Q20| 3E
3 A 6N 39 | NC | NC | Q7 | Q7 | 10C 75 | D4 | D5 | D11 | D20 | 2D
4 A P 40 | NC [ NC | D7 | D7 [ 11D 76 | NC | NC | NC [ D29 | 2E
5 A 7N 41 | NC | NC | NC [ D16 | 9C 77 | NC | NC | NC [Q29 | 1E
6 A 7R 42 | NC [ NC | NC | Q16 | 9D 78 | NC | NC | Q12 | Q21| 2F
7 A 8R 43 | Q3 [ Q4 | Q8 | Q8 [ 11B 79 | NC | NC | D12 | D21 | 3F
8 A 8P 44 ( D3 | b4 | D8 | D8 | 11C 80 [ NC | NC | NC [ D30 | 1G
9 A 9R 45 | NC | NC | NC [ D17 | 9B 81 | NC [ NC | NC | Q30| 1F
10 | NC [ Q0 | Q0 | QO [ 11P 46 | NC | NC | NC [ Q17 | 10B 82 [ Q5 | Q6 | Q13 [ Q22| 3G
11 [ NC | DO | DO | DO | 10P 47 cQ 11A 83 | D5 | D6 | D13 | D22 | 2G
12 | NC [ NC | NC | D9 [ 10N 48 A | A | Vss | Vss | 10A 84 DLL# 1H
13 | NC [ NC | NC | Q9 | 9P 49 A 9A 85 [ NC | NC | NC (D31 | 1J
14 | NC [ NC | Q1 | Q1 [10M 50 A 8B 86 | NC | NC | NC | Q31| 2J
15 | NC [ NC | D1 | D1 [ 11N 51 A 7C 87 | NC | NC | Q14 [ Q23| 3K
16 | NC | NC | NC [ D10 | 9M 52 A 6C 88 [ NC | NC | D14 [ D23 | 3J
17 | NC [ NC | NC | Q10 | SN 53 R# 8A 89 [ NC | NC | NC [ D32 | 2K
18 | Q0 [ Q1 | Q2 | Q2 | 11L 54 | NC | NC | NC [BW1# 7A 90 [ NC | NC | NC [Q32| 1K
19 ( DO | D1 | D2 | D2 |11M 55 |INWO#BWO#BWO#BWO#| 7B 91 | Q6 | Q7 | Q15| Q24 | 2L
20 [ NC | NC | NC [ D11 | 9L 56 K 6B 92 | D6 | D7 | D15 | D24 | 3L
21 [ NC | NC | NC [ Q11| 10L 57 K# 6A 93 [ NC | NC | NC [ D33 | 1M
22 [ NC | NC | Q3 | @3 | 11K 58 | NC | NC | NC |BW3#| 5B 94 | NC [ NC | NC | Q33| 1L
23 [ NC | NC | D3 | D3 | 10K 59 [NW1# NC [BW1#BW2# 5A 95 | NC [ NC | Q16 | Q25 | 3N
24 | NC | NC | NC | D12 | 9J 60 W# 4A 96 | NC [ NC | D16 | D25 | 3M
25 [ NC | NC | NC [Q12| 9K 61 A 5C 97 | NC | NC | NC [ D34 | 1IN
26 [ Q1| Q2 | Q4 | Q4 | 10J 62 A 4B 98 [ NC | NC | NC [Q34 | 2M
27 | D1 | D2 | D4 | D4 | 11J 63 A | A | A | NC | 3A 99 [ Q7 | Q8 | Q17 [ Q26| 3P
28 ZQ 11H 64 Vss 2A 100 | D7 | D8 | D17 [ D26 | 2N
29 [ NC | NC | NC [ D13 | 10G 65 CQ# 1A 101 [ NC | NC | NC [ D35 | 2P
30 [ NC | NC | NC [Q13 | 9G 66 | NC | NC | Q9 [Q18| 2B 102 | NC [ NC | NC | Q35| 1P
31 [ NC | NC | Q5 | Q5 | 11F 67 | NC | NC | D9 | D18 | 3B 103 A 3R
32 [ NC | NC | D5 | D5 | 11G 68 | NC | NC | NC | D27 | 1C 104 A 4R
33 [ NC | NC | NC [ D14 | 9F 69 | NC [ NC | NC | Q27| 1B 105 A 4P
34 [ NC | NC | NC [ Q14| 10F 70 | NC | NC [Q10| Q19| 3D 106 A 5P
35 | Q2 | Q3 | @6 | Q6 | 11E 71 | NC | NC [ D10 | D19 | 3C 107 A 5N
36 | D2 | D3 | D6 | D6 | 10E 72 | NC | NC | NC | D28 | 1D 108 A 5R
109 - oo

00 0OOO0OO0OO0O480000010A0D0Xx180 x36000NCOODOOOOOODODOO
000006400000 2A0O0NCOODOOOODOOOOO
gooooooooooLowoooooo
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0000000000000 00OEXTESTOOOOOOOOO PRELOADODODODOODOOOOOOOO
0000000000000 000000000000000000000EXTESTOOOODOOO
TAPOOOOODOO Update-IROOODOOOODOOOOOOOOOOOOOPRELOADOOOOODOO
gooooooooo

IDCODE TAPOOOOODOO capture-DROOCOODOOIDROMO IDOOOOOOOOOOOOO
IDCODECOOOOTAPODOODOOO shiftt-DRODOODOODIDODODOODO TDIO TDOOOOODOODO
OOIDCODE D000 UDODDODO0ODODDODODOODDOODUODODODOTAP DODODDODOODODOODO
Test-Logic-Reset 100 00O OO OO

BYPASS BYPASSUOOOOODOOOUODOOUOOOUODOOODOOOOOOTAPOOOOODOD shift-DROOO
J0oo0oopoooooooo Toio TboOoooooooon
BYPASSOOOUOOODOOODOOOOOOOODOOODDOOOODOOOODOOOODODOOODODOOOO
oooooooooog

SAMPLE / PRELOAD SAMPLE /PRELOAD 00O 0O IEEE1149100000000000000OO0ODOO0OOO

SAMPLE / PRELOAD O 000000 DOOOO0OOOOOOOOODOOODOOOOTAPOOOOOO
0 capture-DROODOODOOORAMOOOOOODOOOODODODOODOODOODOODODOOOOOO
poooboooooobo

RAMOOOOOO TAPOOOOOTCKOOOOOOOOODODOUOODODOOODDODOOOoOoooooa
TAPOOOOOOD VOUDODOOUODOOU0ODOOD0ODOO0ODODOO0oOoO0ooooooooooo
poooboboooobboooobobooobobooobboooo
RAMOODOOOOOTAPOODODODOODODODODOODOOOOODOODtesO tevDOODODO
pooobobooobobboooboboooobobooo
RAMOOOUODOOOUOOODOODOOODOOUODOOoooOoyooooooooooooooooooo
TAPOOODODODODODOODODOODOOOOODOODOODO

J00D000DOoo0oDoooooo TDIO TbOO0O00O00O0O0UOOOTAPODOOOODOO shift-DR
ooooooooo

SAMPLE-Z SAMPLE-Z D OO0OO0OU00OO0OO000OO0O000OO000ODOOO0O0OOOO0OOOOOO RAMOOOODOOOO
pooobobooobooooooboo

TAPOOOOOOO shift-DROODODOO0O0O0O0O00OOOO0OO0O0O TDIO TOOOOOOO0OO0OOoOg

JTAGU O OOO

IR2 IR1 IRO O O O
0 0 0 EXTEST
0 0 1 IDCODE
0 1 0 SAMPLE-Z 1
0 1 1 RESERVED 2
1 0 0 SAMPLE / PRELOAD
1 0 1 RESERVED 2
1 1 0 RESERVED 2
1 1 1 BYPASS

01 0000O0OO0O00ODOOO0ODOOOOOOOO0ODOOO0ODOOOOOOOOO0ODOOODOOOODOOOO
2, JJ00O0O00ODOOO00OOOoO0ODOOO00ODOO0OOOOO0ODCOO0OO0bDODOOODO
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oooO0ooooocaq, ca# Qo

O O Control-Register 0 O O gooocooo
ca, ca# Q
EXTEST 0 Update High-Z
1 Update Update
IDCODE 0 SRAM SRAM
1 SRAM SRAM
SAMPLE-Z 0 High-Z High-Z
1 High-Z High-Z
SAMPLE 0 SRAM SRAM
1 SRAM SRAM
BYPASS 0 SRAM SRAM
1 SRAM SRAM
00 000000000000 D0DODControl-Register 00 00 0 DooogoRenEs
000000000000 00000000 10900000000 Jp—— .
0000000000 30000000000 Register
4 4
Update: Update Register 1 00000000 (QDR Pad) O )
e | LI [
SRAM :SRAMO OO0 (SRAMOutput) 000000000 - -
(QDRPad) 00000000 Update? | i
High-Z : High-Z JTAG ctrl 0 00000 D00 D0 (QDR Pad) ‘;:

‘-----------.---l'

gbhooooooooboobobob
SRAM

QDR
Pad

Control-Register 1 D OO OEXTESTO O OO SAMPLEO O OO
00 Update-DROD OO OOOO0O High-z

High-Z
JTAG ctrl
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] O SRAMO OO gboboobooobooooooooo ]
CQ, CQ# Q

EXTEST READ (Low-Z) Pad Pad
NOP (High-Z) Pad Pad

IDCODE READ (Low-Z) - - No definition
NOP (High-Z) - -

SAMPLE-Z READ (Low-Z) Pad Pad
NOP (High-2) Pad Pad

SAMPLE READ (Low-Z) Internal Internal
NOP (High-Z) Internal Pad

BYPASS READ (Low-Z) - - No definition
NOP (High-2) - -

00 0OO0000000O00O00D00000D000000000000 Joooobooooon

ooooo
00000 SRAMOOOO000000000000000 2
CAPTURE N
gooogoooon Register
1 i Alnternal
Pad :0000 (QDRPad) 0000000000000 ‘ -
00000000 CAPTURE Register 1000000 pyg e ot
oo

Internal: SRAMO OO O (SRAMOutput) OO O OO0O0OOOO
0000000000000 CAPTURE Register 0O
gooooono

ST .

QDR
Pad

High-Z
JTAG ctrl
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/ 1 1 1
0 Cl Run-Test/ Idle '*H' Select-DR-Scan '—>| Select-IR-Scan '7

A

0 0
1 A 1 A
—' Capture-DR | —' Capture-IR |
0 0

A A
>{ Shift-DR li) 0 >{ Shift-IR li) 0

A —>| Exit1-DR '7 —>| Exit1-IR '7

| Update-DR |<— | Update-IR |<—

y1 yo y1 yo

A

A

gboobobobooooog

goooooooTAaPOO0O0OO0OO0ODOOOO0DOOOOODODOOO0ODOOOOODODODOOOODOOOODO TAPOO
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oooooo VA 30004l 00000000
00000000000

XXXXXXXXXAXXHXXXXXXAKXXAX X KK XXXXARXXXXXXXK X XXXXAXXXXXXXY 19

Update-IR
Exitl-IR
Shift-IR
Exit2-IR

Pause-IR
Exitl-IR
Shift-IR

ooboooooboooo

Run-Test/Idle
Capture-IR
Select-IR-Scan
Select-DR-Scan
Run-Test/Idle
Test-Logic-Reset

L L L] I

MOl

gbooooooboboboooobooobooboooo
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NEC
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ooboooooooo

Test-Logic-Reset
Select-IR-Scan
Select-DR-Scan
Run-Test/Idle
Update-DR
Exitl-DR
Shift-DR
Exit2-DR
Pause-DR
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Shift-DR
Capture-DR
Select-DR-Scan
Run-Test/Idle
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165000000000 BGAD13x150 0000

: Sluls[s] - ez
©00000000000000]|11
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000000000000000| 9

A] |[00co0o0o000000000O0Of8
E 000000000000000| 7

+ D -+ 00000000 6
000000000000000| 5
000000000000000| 4
000000000000000| 3
000000000000000]| 2

q 000000000000 OOO| 1
L | 4
RPNMLKJHGFEDCBA

INDEX MARK

Ai
. : .
o I\.l O OV O QO QO QO 0O 0 10} UI
T
ST ] 9 Ll
(UNIT:mm)
ITEM DIMENSIONS
b ‘G}‘ Px @‘ S ‘ AB ‘ D 13.00+0.10
E 15.00+0.10
w 0.15
e 1.00
A 1.40+0.11
Al 0.40+0.05
A2 1.00
b 0.50+0.05
X 0.08
y 0.10
y1 0.20
ZD 150
ZE 050

P165F5-100-EQ2
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uPD44325362F5-EQ2-A 0165000000000 BGAO 13 x 150
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gbobooboooboobooboboboboboooboooog
gbobooooobooboboboooooon
gboobooooooboobobobooboooooooboobobobooboboooboobooboboboboobooog
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