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<LSI>

M5M5V5636GP —16

18874368-BIT(524288-WORD BY 36-BIT) NETWORK SRAM

M5M5V5636GP 524,288 x 36 18M
RAM M5M5V5636GP 3.3V
3.3V 2.5V
3.3 VCMOS —
RAM
(E1#,E2,E3#)
(ADV) (CKE#) (BWat#,
M5M5V5636GP 2.5V BWb#, BWc#, BWd#) w#)
2.5 VCMOS M5M5T5636GP 4 (Bwa# BWdH)
(W#)

M5M5V5636GP-16  167MHz 133MHz AC (G#) (CLK) 77

DC zz “HIGH”
(LBO#) DC LBO#
« 512K X36 ) )
« 100% (PipelinedRead  Double Late Write ) (ADV) “LOW CLK oy
. 167, 133 MHz ) EH’
o 3.8,4.2ns
¢ 3.3V
« 2.5V
. 3.3V 2.5V
. BWa# BWd#
. W
. CKE#
D G#
. 7z
. Linear Interleaved Burst
3
100pin TQFP
M5M V5636GP-16
(max.) (max.)
16 MHz 3.8ns 6.0ns 380mA 30mA
133MHz 4.2ns 7.5ns 350mA 30mA
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<LSI>

M5M5V5636GP —16

18874368-BIT(524288-WORD BY 36-BIT) NETWORK SRAM

100pin TQFP

[dl49 A1l

L1148 A12
L 47| A13
[HL1 46| Al4
[1L] 45 A15
(11141 VDD
[1L1140] VSS

L1132 A5
11131 LBO#

[1L139) NC
[1L138) NC

o
l
<
[=3
ts]
H

L]

[1L1143 NC
[11 42| NC

edda [i9 pg pdda
eda [zg pda
eda [gg pda
daan [rg daan
OssA [&9 DSSA
eda [og) pda
eda [1g pda
eda [gg al pda
®da [6g) G pda
OSSA |09 OSSA
daan [19 O daan
edad |79 o pda
eda 9 © pda
7z 79 SSA
aan 59 Lo HOW
HOW [59) V aan
SSA |19 Ln HOW
ada [g9 20d
90a 69 M a0da
daan [oZ] daan
OssA [T Lo OSSA
ada [z M 20a
ada [e/ 20a
ada [ 20a
ada [g/] 20a
OssA [o/] OSSA
oaan [z 0aan
ada [8/ 20a
ada [6/] 20a
adoa [0 2dda
00O OO0dod 00O OO0QgdQo u
S SR ERBISIEI SIS SEISISSISISISIS __m_
(@] omomom
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“HIGH”

1. MCH(Must Connect High)
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<LSI>

M5M5V5636GP —16

18874368-BIT(524288-WORD BY 36-BIT) NETWORK SRAM

Ve ( VDD I VDDQ ) N\
A0 ° 19 17
= b
A2~18 — AL AL fe—
| O f M
DO Qo pr—
P>
|
LBO#
19
v 19

v

2 256Kx36

TIivIviy
v
v

|\'/

\ Vss J
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<LSI>

M5M5V5636GP —16

18874368-BIT(524288-WORD BY 36-BIT) NETWORK SRAM

CLK
AO~-A18 A0 AL LSB
CLK
BWat#, BWb#, LOW
BWc#, BWd# Bwa# Dga DQPa BWb# DQb DOQPb BWc# DQc DQPc BWd# DQd DQPd
CLK CLK
E1# LOW ADV  LOW
E2 HIGH ADV  LOW
E3# LowW ADV  LOW
G# LOW G =HIGH
HIGH
ADV HIGH Wi Low
CKE# CLK HIGH CLK CLK
HIGH
2z Z7=LOW NC
ADV  LOW
Wi ; LowW CLK
LOwW
DQa,DQPa,DQb,DQPb CLK
DQc,DQPc,DQd,DQPd o CLK
DC LBO#=HIGH NC
LBO# LBO#=LOW
VDD
Vss
VDDQ 110 110
Vsso e} 1o}
MCH HIGH IGH
NC
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<LSI>

M5M5V5636GP —16

18874368-BIT(524288-WORD BY 36-BIT) NETWORK SRAM

DC
HIGH NC
LBO#
LOW
3 LBO# DC
4 NC
5
(LBO# = HIGH NC)
A18~A2 A1,A0
1 ( ) A18~A2 0,0 0,1 1,0 1,1
2 ( ) latched A18~A2 0,1 0,0 1,1 1,0
3 ( ) latched A18~A2 1,0 1,1 0,0 0,1
4 ( ) latched A18~A2 1,1 1,0 0,1 0,0
(LBO# = LOW)
A18~A2 A1,A0
1 ( ) Al18~A2 , 1 1,0 1
2 ( ) latched A18~A2 , , , ,
3 ( ) latched A18~A2 , , ,
4 ( ) latched A18~A2 , 0, , ,
6
El# E2 E3# zz ADV Wi BWx# G# CKE# CLK DQ
H X X L L X X X L L->H | High-Z None
X L X L L X X X L L->H | High-Z None
X X H L L X X X L L->H | High-Z None
X X X L H X X X L L->H | High-Z None
L H L L L H X L L L->H Q External
X X X L H X X L L L->H Q Next
L H L L L H X H L L->H | High-Z | External | NOP/
X X X L H X X H L L->H | High-Z Next
L H L L L L L X L L->H D External
X X X L H X L X L L->H D Next
L H L L L L H X L L->H | High-Z None NOP/
X X X L H X H X L L->H | High-Z Next
X X X L X X X X H L->H - Current
X X X H X X X X X X High-Z None
7 “H’=VIH *“L"=VIL *“X"=VIH VIL
8 BWx#=H (BWa#,BWb#,BWc#,BWd#) “HIGH” BWx#=L
“LOW”
9 G# 72z CLK (Low HIGH)
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<LSI>

M5M5V5636GP —16

18874368-BIT(524288-WORD BY 36-BIT) NETWORK SRAM

Key /
f »
10 E ADV W# “X, X, X"
11 El#=L  E2=H E3#=L E="T" E=rpr
12 "H"=VIH "L"=VIL "X"=VIH VIL "T" = "true” "F" = "false"”
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<LSI>

M5M5V5636GP —16

18874368-BIT(524288-WORD BY 36-BIT) NETWORK SRAM

W# BWa# BWb# BWc# BWd# Function
H X X X X
L L H H H “a”
L H L H H “b”
L H H L H “c”
L H H H L “d”
L L L L L
L H H H H /
13 “H"=VIH “L"=VIL “X"=VIH VIL
14 CLK (LOW HIGH)
VDD -1.0*~4.6 \%
VDDQ 1/0 -1.0*~4.6 \%
Vss
Vi -1.0~VDDQ+1.0** Y,
Vo -1.0~VDDQ+1.0** \%
PD (Vob) 1.6 w
ToPR 0~70 °C
TSTG(bias) (bias) -10~85 °C
TsTG -65~150 °C
15 * £2ns -1.0vV DC -0.5V
*x £2ns -1.0V~VbDQ +1.0V DC -0.5V~VbpDQ +0.5V
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<LSI>

M5M5V5636GP —16

18874368-BIT(524288-WORD BY 36-BIT) NETWORK SRAM

DC ( Ta=0~70°C, VDD=3.135~3.465V)
VDD 3.135 3.465 \Y
VbDQ = 3.3V 3.135 3.465
VDDQ | /O V
VDDQ = 2.5V 2.375 2.625
VDDQ = 3.135~3.465V 2.0
VIH HIGH VDDQ+0.3* \Y
VbDQ = 2.375~2.625V 1.7
VbDQ = 3.135~3.465V 0.8
VIL LOW -0.3* Y,
VDDQ = 2.375~2.625V 0.7
VOH HIGH IoH = -2.0mA VDDQ-0.4
VoL LOW loL = 2.0mA 0.4
Vi =0V ~ VDDQ 10
(ZZ LBO#
ILI Vi =0V ~ VbbQ 100 MA
(LBO# )
VI =0V ~ VDDQ 100
Zz )
ILO Vi (G#) 3 VIH, Vo = 0V ~ VDDQ 10 HA
; 6.0ns cycle(167MHz) 380
lcca VIEVIL VI VIH mA
Z7ZEVIL 7.5ns cycle(133MHz) 350
6.0ns cycle(167MHz) 160
Icc2 VIEVIL VI3VIH mA
ZZEVIL 7.5ns cycle(133MHz) 130
Icc3 Cé\ﬁgs VIEVSS+0.2V VI3VDDQ-0.2V 30 mA
( CLK =0Hz
lcca Z73VDDQ-0.2V, LBO# VDD-0.2V 30 mA
’ 6.0ns cycle(167MHz) 130
Iccs CKE# CKE#3 VIH mA
VIEVSs+0.2V 7.5ns cycle(133MHz) 120
Vi VbDQ-0.2V
16 * 2ns ViL -1.0V VH VDDQ+1.0V
17 " "
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<LSI>

M5M5V5636GP —16

18874368-BIT(524288-WORD BY 36-BIT) NETWORK SRAM

DC ( Ta=0~70°C, VDD=2.375~2.625V)
VDD 2.375 2.625 \Y;
VDDQ | I/O 2.375 2.625 \Y
VIH HIGH 1.7 VDDQ+0.3* \Y;
VIL LOW -0.3* 0.7 \Y;
VOH HIGH IoH = -2.0mA VDDQ-0.4 \%
VoL LOW loL =2.0mA 0.4 \%
VI =0V ~ VDDQ 10
(Zz LBO# )
ILI = ~ A
Lok ) Vi =0V ~ VbbQ 100 3
Vi =0V ~ VDDQ 100
@z )
ILOo Vi (G#) 3 VIH, Vo = 0V ~ VDDQ 10 HA
; 6.0ns cycle(167MHz) 380
Icc1 VIEVIL mA
VI3 VIH, ZZEVIL 7.5ns cycle(133MHz) 350
6.0ns cycle(167MHz) 160
Icc2 VIEVIL mA
VI3 VIH, ZZEVIL 7.5ns cycle(133MHz) 130
Icc3 Ccl\ﬁ(zs VIEVSS+0.2V VI3VDDQ-0.2V 30 mA
( CLK =0Hz
lcca Z73\VDDQ-0.2V, LBO# VDD-0.2V 30 mA
6.0ns cycle(167MHz) 130
Iccs CKE# CKE#3 VIH mA
VIEVss+0.2V 7.5ns cycle(133MHz) 120
Vi VbbQ-0.2V
16 * 2ns ViL -1.0V VH VDDQ+1.0V
17 " "
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<LSI>

M5M5V5636GP —16

18874368-BIT(524288-WORD BY 36-BIT) NETWORK SRAM

Ci VI=GND, Vi=25mVrms, f=1MHz pF
Co (DQ) Vo=GND, Vo=25mVrms, f=1MHz pF
18
4 (70x70x1.6mmT)
QIA — =0m/sec 28 °CIW
=2m/sec 20 °C/W
qJc — 6.6 °C/W
19
AC ( Ta=0~70°C, VDD=3.135~3.465V VDD=2.375~2.625V)
1)
................................ VIH=VDDQ, VIL=0V
................ 1V/ns
--------------- VIH=VIL=VDDQ/ 2
................ VIH:VIL:VDDQ/ 2
.............................................. 1
30pF
o—{) ( )
L Zzo=s0w
50W
VT1=VDDQ/ 2
1
toff ton
vh —I— I
(toff) \Vz
v 7 —
2 Tdly .3
20 VDDQ/2 VDDQ/2 1V/ins
21 toff VDDQ/2 (vDDQ/2) 20%
DC VoL VOH
22 ton VDDQ/2 (vDDQ/2) 20%
DC VoL VOoH
23 1Vins
10/18
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<LSI>

M5M5V5636GP —16

18874368-BIT(524288-WORD BY 36-BIT) NETWORK SRAM

2
167MHz 133MHz
-1|6 -1|6
tKHKH 6.0 7.5 ns
tKHKL HIGH 2.7 3.0 ns
tKLKH LOW 2.7 3.0 ns
tKHQV HIGH 3.8 4.2 ns
tKHQX HIGH 1.5 1.5 ns
tKHQX1 HIGH Low-Z 15 1.5 ns
tKHQZ HIGH High-Z 1.5 3.8 1.5 4.2 ns
tGLQV G# 3.8 4.2 ns
tGLQX1 G# Low-Z 0.0 0.0 ns
tGHQz G# High-Z 3.8 4.2 ns
tAVKH HIGH 1.2 1.2 ns
tckeVKH | CKE# HIGH 1.2 1.2 ns
tadvwwKH | ADV HIGH 1.2 1.2 ns
tWVKH Write HIGH 1.2 1.2 ns
Byte Write HIGH
{BVKH (BWa#-BWd#) 1.2 1.2 ns
tEVKH Enable HIGH (E1#,E2,E3#) 1.2 1.2 ns
{IDVKH HIGH 1.2 1.2 ns
TKHAX HIGH 0.8 0.8 ns
tKHckeX HIGH CKE# 0.8 0.8 ns
tKHadvX HIGH ADV 0.8 0.8 ns
TKHWX HIGH Write 0.8 0.8 ns
HIGH Byte Write

tKHBX (BWa#-BWb#) 0.8 0.8 ns
tKHEX HIGH Enable (E1#,E2,E3#) 0.8 0.8 ns
{KHDX HIGH 0.8 0.8 ns
ZZ
tzzs 7 2*tKHKH 2*tKHKH ns
1ZZREC 7 2*tKHKH 2*tKHKH ns

24 1

25 tkHQX1, tkHQZ, tGLQX1, tGHQZ

26 LBO#
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<LSI>

M5M5V5636GP —16

18874368-BIT(524288-WORD BY 36-BIT) NETWORK SRAM

®3)

CLK

tckeVKH Ly e

-Cé;‘ 7“‘\”/7‘?\/_\/_\/_\/_\/_\/_\/_\/_\/_
- “ﬂ/ e —— e
S TR IV N R D N I D R R N
o} f/ﬁx AN AN S A W A AN
T D S R SN A S S N I
W#J *_/ | | | i | i | /E\
_

|
| |
1 I 1 1
1 1
pQ——+—— i >0< 1>>0I
1 P
1
1

| . T : : ' i
: ' : : ! teHOZ : i
! 1 IKHQY 1 tKHOX : ! ! ! 1 TKHQZ
i i i i i i | toroxa ! i i
G# i i i i i i i i i i

| | | |
Read A1 | Read A2 |Burst Read Stall Burst Read| Burst Read | Burst Read| Deselect | Continue | Read A3 |Burst Read| Burst Read| Burst Read
A2+1 A2+2 A2+3 A2 Deselect A3+1 A3+2 A3+3

DON'T CARE - UNDEFINED

27 An Q(An) Q(An+1) An
28 E#=LOW El# =LOW E2=HIGH E3#=LOW 3
29 7zZz LOW
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<LSI>

M5M5V5636GP —16

18874368-BIT(524288-WORD BY 36-BIT) NETWORK SRAM

4)
tKHKH
CLK
tKHKL i i i i i i i i i
tckeVKH <
—>i | &—— tkHckeX |
cKE#%L,;r\ﬂF\ﬂF\F\F\F\F\/—FV\ﬂr
tEVKH i ' |
> <_tKHExI i i i i
E# j’;*\/ | | | .\/\/\/
tadvVK| i | | I I E E E
> tKHadvX 1 | | |
oni:Lw?:\/_\/\/\/\\/_\/_\//\ BVANVAN
tWVKH i i i i i i . i i i
>l <-tKHW>4 : : : : | ' ' ' '
W#%L 'ny [T an /_\ 1
tavk | | | | | | | | |
q~ 2 IS ey N P B
BW# /\/”\/\57\5/7;‘\5/\5/ AL
tAVKH _J‘;_tKHAXE i i i E E E E I I I I
DQ
WritleAl WritleAZ BurstIWrite Né)P BurstIWrite WritleAZ WritleAB Né)P Writ:—.‘A4 BurstIWrite S;all BurstIWrite BurstIWrite
A2+1 A2+3 Ad+1 Ad+2 A4+3
:DON'TCARE -UNDEFINED
30 An Q(An) Q(An+1) An
31 E#=LOW E1#=LOW E2=HIGH E3#=LOW 3
32 727 LOW
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<LSI>

M5M5V5636GP —16

18874368-BIT(524288-WORD BY 36-BIT) NETWORK SRAM

5)
tKHKH
CLK
tKHKL | i i i i i i i i i
tckeVKH <
—>i tKHckeX |
CKE#]’;E7; /\/\/\/\/\/\/;;\/\/\/_
tEVKH |
;‘y +tKHEx i i i i i
E# /\/\/ _\/ /T\/ N\ /
> tKHadvX 1 ! ! | ! | |
ADV ]Wi/\/\//\\//\\g/\g/ BN AVA\VAIN
ey o HRE. Y o \GI
W#H\//\\/ A S 7 S A
tBVKH tKHBx : E E E E i i
» | ! ! ! !
Wy :H ,\/_\/ T |/
:<—> . :
i tKHQV tKHQv |
G | |
RealdAl Write A2 RealdAZ WritleAS BurstIWrite RealdAS Bursthead Deslelect WritleA4 S;all RealdAS Bursthead Bursthead
A3+1 A3+1 A5+1 A5+2
:DON'TCARE -UNDEFINED
33 An Q(An) Q(An+1) An
34 E#=LOW E1#=LOW E2=HIGH E3#=LOW 3
35 2z LOW
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<LSI>

M5M5V5636GP —16

18874368-BIT(524288-WORD BY 36-BIT) NETWORK SRAM

(6)

DESELECT or READ only

M5M5V5636GP-16 REV.2.0

)
Q

CLK
All Inputs

2z

Snooze Mode

15/18



<LSI>

M5M5V5636GP —16

18874368-BIT(524288-WORD BY 36-BIT) NETWORK SRAM

100pin 14x20 mm

0.125+0.05

"114+0.2
16+0.2

@D v
v
x
<
= A
© K 4
— A
h 4
] /N f
‘ ~—q
“0.32+0.06
0.65 Nom -0.07
A
n
N~
S 0.5+0.15
o
+|
n
N
i
o

Detail A

36 *1 *2
37 *3
38 mm
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<LSI>

M5M5V5636GP —16

18874368-BIT(524288-WORD BY 36-BIT) NETWORK SRAM

Rev.No. | History Date
0.0 2002 8 9 Preliminary
DC
0.1 10uA 100uA ZZ LBO# 2003 1 14 Preliminary
ICC3 ICC4 20mA 30mA
2003 4 1
2
tKHKL  1.5ns 1.7ns (-25)
tKHKL  1.6ns 2.0ns (-22)
1.0 tKHKL  1.8ns 2.0ns (-20) 2003 8 1 Preliminary
KLKH 1.5ns 1.7ns (-25)
tKLKH  1.6ns 2.0ns (-22)
tKLKH  1.8ns 2.0ns (-20)
1.5ns 1.2ns
0.5ns 0.8ns
Preliminary
2.5V
2.0 2004 3 9
M5M5V5636GP-13
PD 1180mw 1.6W
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<LSI>

M5M5V5636GP —16

18874368-BIT(524288-WORD BY 36-BIT) NETWORK SRAM

2-6-2 100-0004
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