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NEC {— / L1PD432232L

0 * 000000 Marking Side O

xxxO0OO0O00OO00000OO000000

100000000000 LQFPO 14 x 200
[ uPD432232LGF ]

«——(O /BWA4
© l«—0 /BW3
~——CO ICE2
—O VbD
———O Vss
-—0O CLK
8 O /6w
~—CO /BWE
-——C0 IG
~—C0O /AC
® —O /AP

S [~—0 A6
8 [0 A7
& |~—o0 ICE
9 |0 CE2
® 0 BW2
9 0O /BWL
8 |~—O /ADV
S =—0 as
8 [0 a9

1 96 92 91 90 89 87 86 85
NC O—]1 80 |——ONC
/017 O=e—n] 2 79 |«—=0 /016
/018 O=—=] 3 78 |« 11015
VobQ O——| 4 77 |—O VobQ
VssQ O——— 5 76 |—O VssQ
/019 O=— 6 75 l=—=(O /014
/020 O=—= 7 74 f«—w0 11013
11021 O=~——{ 8 73 [~—=0 11012
11022 O=~—> 9 72 =0 /011
VssQ O——— 10 71 |—O VssQ
VooQ O— 11 70 |——O VbpQ
/023 O=~— 12 69 |=—=0O I/010
11024 O=~— 13 68 [=—=O /09
NC O—] 14 67 ——0O Vss
Voo O—| 15 66 [—ONC
NC O——] 16 65 —O VoD
Vss O——| 17 64 —0O 2z
11025 O=—-=| 18 63 [=—O 1/08
11026 O=—= 19 62 [=—=O 1107
vooQ O——| 20 61 |—O VopQ
VssQ O——| 21 60 —O VssQ
/027 O=—= 22 59 [+—O 1/06
11028 O=~—=| 23 58 [+~—=O I/05
11029 O=—= 24 57 [=—CO 1/04
1/030 O=—= 25 56 [+=—=O /03
VssQ O—— 26 55 [0 VssQ
vooQ O—— 27 54 |—O VobQ
11031 O=~—=| 28 53 [~—0O 1102
11032 O=—" 29 52 =0 1/01
NC O— 30 51 —ONC

31 32 33 34 3536 37 38 39 40 41 42 43 44 45 47 48 49 50

Al O—=
A0 O—
NC O—
NC O—
Vss O—f
Vop O—
NC O—
NC O—
A10 O—
All O—
Al2 O— &
A13 O—=
Al4 O—
Al5 O—=
NC O—

goboi1000obo0o0ob0ooo0ooooooooboooooo
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NEC = /\ L1PD432232L
| gL |
aooon
Symbol Pin No. Description
AO - A15 37, 36, 35, 34, 33, 32, 100, 99, 82, 81, 44, 45, 46, 47, Synchronous Address Input
48,49
/01 - 1/032 52, 53, 56, 57, 58, 59, 62, 63, 68, 69, 72, 73, 74, 75, 78, [Synchronous Data In,
79,2,3,6,7,8,9, 12, 13,18, 19, 22, 23, 24, 25, 28, 29 [Synchronous/Asynchronous Data Out
/ADV 83 Synchronous Burst Address Advance Input
IAP 84 Synchronous Address Status Processor Input
IAC 85 Synchronous Address Status Controller Input
ICE, CE2, ICE2 98, 97, 92 Synchronous Chip Enable Input

/BW1 - /BW4, IBWE

93, 94, 95, 96, 87

Synchronous Byte Write Enable Input

IGW 88 Synchronous Global Write Input

G 86 Asynchronous Output Enable Input

CLK 89 Clock Input

MODE 31 Asynchronous Burst Sequence Select Input
Do not change state during normal operation

Y4 64 Asynchronous Power Down State Input

Vop 15, 41, 65, 91 Power Supply

Vss 17, 40, 67, 90 Ground

VooQ 4,11, 20, 27, 54, 61, 70, 77 Output Buffer Power Supply

VssQ 5, 10, 21, 26, 55, 60, 71, 76 Output Buffer Ground

NC 1, 14, 16, 30, 38, 39, 42, 43, 50, 51, 66, 80 No Connection

ooooooo M12180JJ6VODS00




ogoooao
Address 14 16
AD - A15 register 20, AL }
MODE ‘ $ :
/aDv ) Binary Q1
CLK count)ér AL
o and logic
IAC »| CLR 00 Row & column
IAP ﬂ:} ok decoder
8
Byte 1 | Byte 1 )
B iDj ) »_D** Write register Write driver Memory matrix
/BW2 — p Byte 2 | | 78‘ Byte 2 1,024 rows
j ) ™ >—D%% Write register ID Write driver
~|.J |8 64 x 32 columns
/BW3 — p Byte3 | —* Byte3
i ) D '_D%a Write register Write driver (2,097,152 bits)
/BW4 —| Byte 4 || el Byte 4
i ) ;D%a Write register Write driver
/BWE — D 132
32
Output Output
IGW register buffer
D Enable %)I \
ICE register M) 1/ T
CE2 ——MM—
ICE2 Enable delay
register
G Input
register
32 : ! I
1/01 - 1/1032
zzZ Power down control
ogoooooooood
gobooo0o0oboobooboobob (MODE =0penor Vob)
External Address A15 - A2, A1, AO
1st Burst Address A15 - A2, A1, /AO
2nd Burst Address A15 - A2, /A1, AO
3rd Burst Address A15 - A2, /AL, /AO
gboooobobooobdonb (MODE = Vss)
External Address Al15-A2,0,0 Al15-A2,0,1 Al15-A2,1,0 Al5-A2,1,1
1st Burst Address Al15-A2,0,1 Al15-A2,1,0 Al15-A2,1,1 Al15-A2,0,0
2nd Burst Address Al5-A2,1,0 Al5-A2,1,1 Al15-A2,0,0 Al15-A2,0,1
3rd Burst Address Al5-A2,1,1 Al15-A2,0,0 Al15-A2,0,1 Al15-A2,1,0

ooooooo M12180JJ6VODS00



NEC \r’ / L1PD432232L

goooooo

Operation G 1/0
Read Cycle L Dout
Read Cycle H Hi-Z
Write Cycle X Hi-Z, Din
Deselected X Hi-Z

00 x:Don'tcare

oooooo

Operation ICE | CE2 | ICE2 /AP IAC /ADV | /WRITE CLK Address
Deselected “ H X X X L X x L-H N/A
Deselected " L L x L x x x L-H N/A
Deselected ° L x H L x x X L-H N/A
Deselected * L L X H L x x L-H N/A
Deselected “ L X H H L X x L-H N/A
Read Cycle / Begin Burst L H L L X X X L-H External
Read Cycle / Begin Burst L H L H L X H L-H External
Read Cycle / Continue Burst X X X H H L H L-H Next
Read Cycle / Continue Burst H X X X H L H L-H Next
Read Cycle / Suspend Burst X X X H H H H L-H Current
Read Cycle / Suspend Burst H X X X H H H L-H Current
Write Cycle / Begin Burst L H L H L X L L-H External
Write Cycle / Continue Burst X X X H H L L L-H Next
Write Cycle / Continue Burst H X X X H L L L-H Next
Write Cycle / Suspend Burst X X X H H H L L-H Current
Write Cycle / Suspend Burst H X X X H H L L-H Current

U Deselected00O0000O0O BeginBurstDOOOOOOOOO
OO0 1. x:Don'tcare
2. /WRITE=LOO/MBWL-/BWADOOOOOO/MBWEODOOODOOODOOODOO/GWDOOOODOOO
ggoooobooood
/WRITE=HOOOODOOOOODOOOODO
goo/BwE,/cgwbOoooaoo
goo/mwl-/Bw4,/cwdO0O000000/BWEDODDOODOOO

ooooooo M12180JJ6VODS00 5



NEC \r’ / L1PD432232L

gbooooboo

Operation IGW /BWE /BW1 /BW2 /BW3 /BW4
Read Cycle H H x X X x
Read Cycle H H H H H
Write Cycle / Byte 1 Only H L L H H H
Write Cycle / All Bytes H L L L L L
Write Cycle / All Bytes L x X X X X
0O x:Don'tcare
gogoboboooon
Previous Cycle Present Cycle Next Cycle
Operation | Add [/WRITE 1/0 Operation Add | /CEs | /IWRITE | /G 1/0 Operation
Write Cycle | Ak L Dn0O AkO Read Cycle Am L H L |Q10 AkO | Read Q10 AmQO
O Begin Burst
Deselected - H X X Hi-Z No Carry Over from
Previous Cycle

0O 1. x:Don'tcare
2. /WRITE=LOO/MBWI1-/BW4OUOOOOO/BWEOOOODODOOODODOOO/GWDOOOOODOOO

goooobooood
/IWE=HOODOOOOODODOOOOooooDo
goo/BWE,/cgwOO0O0OogooOonO
goo/mwl-/BwabD/cwOD 0000000 /BWEDDODOODO
/CEs=LUO0O/CE,/CE200000000CRRO0ODO0O00O00O0O0O0O0OOOOO0OODO
/ICEs=HUOUO/CE,/CE2U00000D0DO0OCRODODbDOOOOoDLbObOOooooooog

ZzzOoooooooooo

Y4 Chip Status
<02V Active
Open Active
=2Voo-0.2V Sleep

6 ooooooo M12180JJ6VODS00



NEC \r’ / L1PD432232L

ogoooao
oooooo

gobgo ogoo gobgo MIN. TYP. MAX. oo g
Supply voltage Vop -0.5 +4.6 \
Output supply voltage VooQ -0.5 Vop \Y
Input voltage Vin -0.5 Voo+0.5 \ 1,2
Input/Output voltage Vio -0.5 VooQ+0.5 \Y, 1,2
Operating ambient temperature Ta 0 70 °C
Storage temperature Tstg -55 +125 °C

01 -20vOMINOOOOOOO2nsO
2. VooQ+23VOMAX.OOOOOOO2nsO
oo gobooooboooooboboboobooboobooboobooboobooboobboobooDboOoo
goboooooboobooobooboobobooboboboboobooboobboboobDbobDbOoDOoO
gbooooboooobon

UobOO0O0o0dTa=0to70°CO

25V LVTTL

gobgo ogoo gooogd MIN. TYP. MAX. od
Supply voltage Vop 3.1 3.3 3.6 \
Output supply voltage VooQ 2.375 25 2.9 \Y
High level input voltage ViH 1.7 VopQ+0.3 \%
Low level input voltage Vic -05° +0.7 \%

0O -08vOMINOOOOOOO2nsO

3.3V LVTTL

goboo oodo goooo MIN. TYP. MAX. od
Supply voltage Vop 3.1 3.3 3.6 \Y
Output supply voltage VopQ 3.1 3.3 3.6 \
High level input voltage ViH 2.0 VooQ+0.3 \Y
Low level input voltage i -05° +0.8 \Y

O -08vOMINOOOOOOO2nsO

O0D0000Ta=25°COf=1MHzO

gobgo ogoo gooogd MIN. TYP. MAX. od
Input capacitance Cin ViNn=0V 4 pF
Input/Output capacitance Cio Vio=0V 7 pF
Clock input capacitance Celk Vek =0V 4 pF

00 O0O0O0o0ooOoobooooboOobooOobOoO0obOO0oO0bO0oOobOOobDboOoDO
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NEC = /\ L1PD432232L
| Feil )
DCUOOOTA=0to70°C,Vpp=3.1Vt03.6VU
ooo ooo oooo MIN TYP. | MAX, | OO
Input leakage current Iu VinO except ZZ, MODEO =0 V to Voo -2 +2 LA
ZZ, MODE =0V or Vbb -5 +5
I/O leakage current Io Vio =0 V to VooQ, Outputs are disabled. -2 +2 UA
Operating supply current Ioo Device selected, Cycle = MAX. 180 mA
ViN < Vicor ViIN 2 ViH, lvo = 0 mA
Iop1 Suspend cycle, Cycle = MAX. 60
IAC, /AP, /ADV, IGW, /BWES 2 Vi
ViN < Vicor ViN2 ViH, lio =0 mA
Standby supply current Iss Device deselected, Cycle = 0 MHz 20 mA
Vin < Vie or Vin 2 Vi, All inputs are static.
IsB1 Device deselected, Cycle = 0 MHz 0.2 2.0
Vn<0.2VorVin=Voo—-0.2V,
Vio £ 0.2V, All inputs are static.
IsB2 Device deselected, Cycle = MAX 60
ViN < ViLor ViN 2 ViH
Power down supply current Isezz | ZZ 2 Voo — 0.2V, Vio £ VobQ + 0.2 V 0.2 2.0 mA
2.5V LVTTL interface
High level output voltage Vo lon = =2.0 mA 2.1
Low level output voltage VoL lon = +2.0 mA 0.3 \%
3.3 VLVTTL interface
High level output voltage VoH lon = -4.0 mA 2.4
Low level output voltage VoL lon = +8.0 mA 0.4

ooooooo M12180JJ6VODS00




NEC {— / L1PD432232L

ACUODOOTA=0t070°C,Vop=3.1Vto3.6VvQ

ACUOOOOD0OO

25V LVTTL
gboooboboooboooobonbonO <24nsO

24V
Vss

Test ponts
goooo
><1.2 \Y Test points 1.2 V><
3.3V LVTTL
gooboboooobobbuoooobob =3.0nsd
3.0V
><1.5 \% Test points 15 V><
Vss
goooo
><1.5 \% Test points 15 V><
goon
CL: 30pF

5 pF O TKHQX1, TKHQX2, TGLQX, TGHQZ, TKHQZO

Vr=+1.2V/+15V

P ——

50 Q

Zo=50Q
1/0 (Output)

ub cbObOOobOOoobobOoobobOoobOobOoobOobooon

ooooooo M12180JJ6VODS00 9



NEC — /\ 11PD432232L
| {51/ el
gogoboboooobobbuooooboob25vVLvTITed
ooooo o 0O -A5 A7 -A8 oo O
0 100 MHz[O 0 83 MHzU 0 66 MHzO
Standard Alias MIN. MAX. MIN. MAX. MIN. MAX.
Cycle time TKHKH TCYC 10 - 12 - 15 - ns
Clock access time TKHQV TCD - 5 - 7 - 8 ns
Output enable access time TGLQV TOE - 4.5 - 5 - 5 ns
Clock high to output active TKHQX1 TDC1 2 - 2 - 2 - ns
Clock high to output change TKHQX2 TDC2 25 - 3 - 3 - ns
Output enable to output active TGLQX TOLZ 2 - 2 - 2 - ns
Output disable to output high-Z TGHQZ TOHZ 2 5 2 5 2 5 ns
Clock high to output high-Z TKHQZ TCZ 2 5 2 5 2 5 ns
Clock high pulse width TKHKL TCH 4 - 4.5 - 5 - ns
Clock low pulse width TKLKH TCL 4 - 4.5 - 5 - ns
Setup times |Address TAVKH TAS 2.5 - 2.5 - 25 - ns
Address status  |TADSVKH TSS
Data in TDVKH TDS 2.2
Write enable TWVKH TWS 25
Address advance |TADVVKH -
Chip enable TEVKH -
Hold times Address TKHAX TAH 0.5 - 0.5 - 0.5 - ns
Address status  [TKHADSX| TSH
Data in TKHDX TDH
Write enable TKHWX TWH
Address advance |[TKHADVX -
Chip enable TKHEX -
Power down entry setup TZZES TZZES 8 — 8 — 8 - ns 1
Power down entry hold TZZEH TZZEH 0 - 0 - 0 - ns 1
Power down recovery setup TZZRS TZZRS 8 - 8 - 8 - ns 1
Power down recovery hold TZZRH TZZRH 0 - 0 - 0 - ns 1

U10zzooOoobooOoobooOOoboooOooboobooOoobooboobooboboobooboooon
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NEC — /\ 11PD432232L
| {51/ el
gogoboboooobobbuoooooboos3vLvrTed
ooooo o 0O -A5 A7 -A8 oo O
0 100 MHz[O 0 83 MHzU 0 66 MHzO
Standard Alias MIN. MAX. MIN. MAX. MIN. MAX.
Cycle time TKHKH TCYC 10 - 12 - 15 - ns
Clock access time TKHQV TCD - 5 - 7 - 8 ns
Output enable access time TGLQV TOE - 4.5 - 5 - 5 ns
Clock high to output active TKHQX1 TDC1 2 - 2 - 2 - ns
Clock high to output change TKHQX2 TDC2 25 - 3 - 3 - ns
Output enable to output active TGLQX TOLZ 2 - 2 - 2 - ns
Output disable to output high-Z TGHQZ TOHZ 2 5 2 5 2 5 ns
Clock high to output high-Z TKHQZ TCZ 2 5 2 5 2 5 ns
Clock high pulse width TKHKL TCH 4 - 4.5 - 5 - ns
Clock low pulse width TKLKH TCL 4 - 4.5 - 5 - ns
Setup times |Address TAVKH TAS 2.5 - 2.5 - 25 - ns
Address status  |TADSVKH TSS
Data in TDVKH TDS 2.2
Write enable TWVKH TWS 25
Address advance |TADVVKH -
Chip enable TEVKH -
Hold times Address TKHAX TAH 0.5 - 0.5 - 0.5 - ns
Address status  [TKHADSX| TSH
Data in TKHDX TDH
Write enable TKHWX TWH
Address advance |[TKHADVX -
Chip enable TKHEX -
Power down entry setup TZZES TZZES 8 — 8 — 8 - ns 1
Power down entry hold TZZEH TZZEH 0 - 0 - 0 - ns 1
Power down recovery setup TZZRS TZZRS 8 - 8 - 8 - ns 1
Power down recovery hold TZZRH TZZRH 0 - 0 - 0 - ns 1

U10zzooOoobooOoobooOOoboooOooboobooOoobooboobooboboobooboooon

ooooooo M12180JJ6VODS00
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00SAOAICCO8TZTN O OODOODOO

*

gbobobobo

CLK

/AP

IAC

Address

/ADV

/IBWE
/BWs

IGW

01

ICEs

G

Data In

Data Out

01./CESOO/CE,CE2,/CE20 DD 00DOOO/CEsDODOOODOOODO/CE,/CE2DO000D00O00CER20D000000O0DOO

. TKHKH |

TADSVKH 3 TKHADSX

TWVKHE TKHWX

wm: 'wm'o'w( No/a XX/ 3

TEVKH | TKHEX

XXXXXXHXKKN, ;WXYXXXXX\ X '"0' XX 'n'ow 'wwo' 'owowwo'o'w WYXXT

‘Wl X v VW \w OO ; XX/ § XX/

------- wf-----'---{--------%--400(Q1§A1>}v----§---00(Q1(A2))0(Q2(A2)XX Q3(A2) XXQ4(A2)XXQ1(A2)
| | | | | | o200

/CEs0 0000000000/ E,/CE2000DO0OO0DOCE2000000DOOO
02 Deselect0 00000 O0O0ODOOOODOOOH-ZOOODOOOO

OO0 /On(A2)U00000A200000000Q1I-Q40000000000gooooooooo

J3AN

zezesyadn



00SAOA9CCOBTZTN O OOOOOO

€T

gooooboooboo

, TKHKH

CLK
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