DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
MC-4532DA726

32 M-WORD BY 72-BIT SYNCHRONOUS DYNAMIC RAM MODULE
REGISTERED TYPE

Description

The MC-4532DA726 is a 33,554,432 words by 72 bits synchronous dynamic RAM module on which 18 pieces of 128
M SDRAM: uPD45128441 are assembled.

This module provides high density and large quantities of memory in a small space without utilizing the surface-
mounting technology on the printed circuit board.

Decoupling capacitors are mounted on power supply line for noise reduction.

Features
¢ 33,554,432 words by 72 bits organization (ECC type)
¢ Clock frequency and access time from CLK

Part number /CAS latency CIocI((,\;If;u)ency Access 2;\:1 :)(fgom CLK Module type
MC-4532DA726EF-A80 CL=3 125MHz 6ns PC100 Registered DIMM
CL=2 100 MHz 6 ns Rev. 1.0 Compliant
MC-4532DA726EF-A10 CL=3 100 MHz 6 ns
CL=2 77 MHz 7 ns
MC-4532DA726EFB-A80 CL=3 125 MHz 6 ns PC100 Registered DIMM
CL=2 100 MHz 6 ns Rev. 1.2 Compliant
MC-4532DA726EFB-A10 CL=3 100 MHz 6 ns
CL=2 77 MHz 7 ns

¢ Fully Synchronous Dynamic RAM, with all signals referenced to a positive clock edge
¢ Pulsed interface

¢ Possible to assert random column address in every cycle

¢ Quad internal banks controlled by BAO and BA1 (Bank Select)

¢ Programmable burst-length (1, 2, 4, 8 and Full Page)

¢ Programmable wrap sequence (Sequential/ Interleave)

¢ Programmable /CAS latency (2, 3)

¢ Automatic precharge and controlled precharge

¢ CBR (Auto) refresh and self refresh

¢ All DQs have 10 Q £ 10 % of series resistor

¢ Single 3.3V 0.3V power supply

¢ LVTTL compatible

* 4,096 refresh cycles/64 ms

¢ Burst termination by Burst Stop command and Precharge command
¢ 168-pin dual in-line memory module (Pin pitch = 1.27 mm)

¢ Registered type

¢ Serial PD

The information in this document is subject to change without notice. Before using this document, please
confirm that this is the latest version.

Not all devices/types available in every country. Please check with local NEC representative for
availability and additional information.

Document No. M13633EJ6VODS00 (6th edition) The mark * shows major revised points.
Date Published October 1999 NS CP(K)
Printed in Japan

© NEC Corporation 1998



NEC MC-4532DA726

Ordering Information

Part number CI:/IC:Z”(T\;?:;%CV Package Mounted devices
MC-4532DA726EF-A80 125 MHz 168-pin Dual In-line Memory Module| 18 pieces of uPD45128441G5 (Rev. E)
MC-4532DA726EF-A10 100 MHz (Socket Type) (400 mil TSOP (IIy)
MC-4532DA726EFB-A80 125 MHz Edge connector: Gold plated
MC-4532DA726EFB-A10 100 MHz 43.18 mm height
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NEC

MC-4532DA726

Pin Configuration

168-pin Dual In-line Memory Module Socket Type (Edge connector: Gold plated)

(& o

0O |

[w}

0

@
OO UTRGN =

A10
BA1(A12) O—= 39
Vec O—— 40

Vee O— 41
CLKO O—=] 42
Ves O— 43

NC O— 44
/C82 O—>=] 45
DQMB2 O—{ 46
DQMB3 O—>] 47
NC O— 48

/xxx indicates active low signal.

A0 - A1 :

Address Inputs

[Row: AO - A11, Column: AO - A9, A11]

BAO (A13), BA1 (A12)
DQO - DQ63, CBO - CB7 :
CLKO - CLK3
CKEO

WP

/CS0, /CS2
/RAS

/CAS

/WE

DQMBO - DQMB7
SA0 - SA2

SDA

SCL

Vce

Vss

REGE

NC

Data Sheet M13633EJ6VODS00

. SDRAM Bank Select

Data Inputs/Outputs

: Clock Input

: Clock Enable Input

: Write Protect

: Chip Select Input

: Row Address Strobe

: Column Address Strobe
: Write Enable

: DQ Mask Enable

: Address Input for EEPROM
: Serial Data I/O for PD

: Clock Input for PD

: Power Supply

: Ground

: Register / Buffer Enable

: No Connection



NEC

MC-4532DA726

Block Diagrams

/RCS0 ©
RDOMBO o————————— I RDOMB4 0
DQ 3 o=AM—{DQO0 pom cs DQ 32 o=MW\+DQOpam  /cs
DQ 2 o=\~ DQ1 DQ 33 o=\~ DQ 1
DQ1 o= +{DQ2 DO pQa4 oMW+ Daz  P®
DQ O oW\~ DQ 3 DQ 35 o=A\—={DQ3
i i [
DQ 7 o=AW—~ DQ0pam cs DQ 36 o=AW=IDQ0 pam  /cs
DQ 6 o=A\\~+{DQ 1 DQ 37 o=AW\=DQ1 D10
DQ5 ot ~DQ2 P! DQ 38 = Wi~DQ2
DQ 4 o=\~ DQ 3 pQ 39 o=AW\—+|DQ3
RDQMB1 l RDOMB5 O i
DQ 11 o= WA=DQ 0o scs DQ40 o=\ ~[DQOpom /oS D1 - D17
DQ 10 o=AM\=DQ 1 o2 DQ 41 o=/W+ DQ 1 D11 Vee O—_T_—’ Register1, Register2, PLL
DQ9 o=\~ DQ 2 DQ 42 o=\~ DQ2 c
DQ8 o=\ ~DQ 3 DQ 43 o<\~ pa3 GNDO_-I_,DLDW
! T Register1, Register2, PLL
DQ 15 o«MW\=DQ0pom /s DQ45 o=W=DQ0pam /o5
DQ 14 c=+A\\~{DQ 1 D3 DQ 44 o-AA\A\—+DQ 1 12
DQ 12 o=\ +{DQ2 DQ 46 o=t\\—~{DQ 2
DQ 13 o=\\—~+|DQ 3 DQ 47 o=AW+Da 3
! ' ' SERIAL PD
CB2 o=\~ DQ 0 DaM /CcS CB5 o=\~ DQ 0 DaM cs
cB3 o~AM~DQ1 ce4 o=W+{Da i SCL o> > SDA
cBo o=W\+DQ2 cB7 oA+{paz P A0 A1 A2 we
cB1 o+\\W~DQ3 CcB6B o=\~ DQ 3 g J) é 47k0
JRCS2 SAO SA1 SA2
RDQMB2 RDQMB6
DQ18 o=\ +[DQ0pgy  scs DQ 48 oA\ ~DQOpam  /cs
DQ 19 o=\~ DQ 1 05 DQ 49 o+~ DQ 1
DQ 17 o=\~ DQ 2 pasoo-+Daz D14
DQ 16 o=\ DQ 3 DQ 51 o+\W\+{DQ 3 100
T T T T CLK1 - CLK3 o—«/w—_‘_
DQ 23 oeA~DQ0pam  /cs DQ s20+AW~IDQ0 pam /s ; 30pF
DQ 22 c=Apf+ DQ 1 paszo=A=DQt o
DQ 21 cep\ - DQ2 D6 DQ 54 o<\~ DQ 2
DQ 20 o=AfN—~{ DQ 3 DQ 55 oW\~ DQ 3
RDQMB3 J’ RDQMB7 l
DQ 27 oA DQ0pow  1os Da 56 o« AW~DQ0 pom  /cs 200
DQ 26 o=\~ DQ 1 DQ 57 o=~ DQ 1 .
p7 D16 CLKO | cLK: Do, D1, D9
DQ 25 o=\~ DQ 2 DQ 58 o=\~ DQ 2 |~ cLK: D2, D10, D11
DQ 24 o=Ap\~{ Da 3 DQ 59 o=\~ DQ 3 5pF PLL 1 . GLK:D3,D4, D12
¥ M ] I = CLK: D5, D13, D14
DQ 31 o«\W+DQ0pom  /cs Da 60 o« ~+{DQ 0 pom  scs |— CLK:Ds, D7, D15
PSSO LS past ovwrBal oy |~ Gk Regiaers, Register2
DQ 29 oW+ DQ 2 DQ 62 o«A\\—~ DQ 2 ’ ’
DQ 28 o=\~ DQ 3 DQ 63 oW\~ DQ 3
Y A7-Al1, RA7 - RA11,
AQ-AB O—> [—\\\—= RA0-RA8 O—> A0-A6:D0- D17 A0, BA1 O W Reao RBA; O—= A7-A11,BAO, BA1 : DO- D17
/RAS O—»] \\\—= /RRAS O—— /RAS: D0 - D17 CKEO 0—»] L —\\—= RCKEO O——— CKE:D0-D17
ICAS O— L \\\—~ /RCAS O— = /CAS:D0-D17 ~ DQMB2 DQMB3, |~ RDQMB2 RDQMBS3,
Register1 DQMB6, DQMB7 Register2 RDQMB 6, RDQMB 7
WE 0—» [—\\\—= /RWE O— /WE:D0 - D17 /€S2 O—=] —W\—= /RCS2
DQMBO, DQMBA, RDQMBO, RDQMBH,
DQMB4, DQMBS RDQMB4, RDQMB5
/CS0 O—»] \\\—= /RCSO
REGE —>|/LE /LE
vee
10kQ

Remarks 1.
2.
3.

4.

The value of all resistors of DQs is 10 Q.
DO - D17: uPD45128441 (8 M words x 4
REGE < ViL: Buffer mode

REGE > ViH: Register mode

Register: SN74ALVC16334DGG

PLL: CDC2509APW

Data Sheet

bits x 4 banks)

M13633EJ6VODS00
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MC-4532DA726

PLL: HD74CDC2509B

Data Sheet M136

33EJ6VODS00

[MC-4532DA726EFB]
/RCS0
RDQMB0 O————— I RDQMB4 0 l
DQ3 o=\~ DQOpoM  fcs DQ32 o~W\=DQOpam  /cs
DQ 2 AW~ DQ 1 DQ 33 oA\~ D1
DQ1 o=\ +{DQ2 DO DQ34 o=M\~Da2 D@
DQ 0 o=\~ DQ 3 DQ 35 o=A\N\—= DQ3
[ [ ‘ !
DQ7 o\ DQ0pom  /cs DQ 36 o+W\=DQO0 pom  /cs
DQ & o=\~ DQ 1 DQ 37 o=W\—=DQ 1 D10
DQs csA+ D@2 D1 DQ 38 o=A\=Da 2
DQ 4 o=/\W\~DQ 3 DQ 39 o=AW\=DQ3
RDQMB1 l RDQMBS l
DQ 11 o4\ ~{DQ0pom  1cs DQ40 oA DG 0pom  1cs b1 -D17
DQ 10 o«Wi~[DQ 1 D2 DQ 41 o=AW\=f DQ 1 D11 Veo OT’ Register1, Register2, PLL
DQ 9 o=+ DQ 2 DQ42 o=t DQ 2 c
DQ 8 o=\~ Da 3 DQ 43 o=t DQ 3 GND o I D1-D17
} 1 Register1, Register2, PLL
DQ 15 o= Wi=DQ0poy  1cs DQ45 o4 JBQ0 pom 108
DQ 14 o=Ap—~{ DQ 1 D3 DQ44 o=\W\~IDQ1 D12
DQ 12 o=\~ DQ 2 DQ 46 o=t\=lDa 2
DQ 13 o=\~ DQ 3 DQ 47 o=t\\+lDQ 3
' ' ' SERIAL PD
cB2 o=\\~1DQ0DaM cs CB5 o="M~DQ 0 Dam /cs
cB3 o=\~ DQ 1 CB4 o~WislDQt SCLO—> SDA
cBo =W\~ DQ2 cB7 o~W\+|DQ2 A Al A2 WP
CB1 o=\ ~|DQ3 cBs ~=AW~DQ3 470
RCS2 SA0 SA1 SA2
RDQMB2 RDQMB6
DQ 18 o\ W~[DQ0 oo 108 pQ 48 oW\ ~{DQ0pam /s
DQ 19 o<+ DQ 1 05 DQ 43 oM~ DQ 1
DQ 17 o=Af\~]DQ 2 Daso o-A+{pa2 DM
DQ 16 oA\t~ DQ 3 Oe AN ] 10Q
T T past pas T CLK1 - CLK3 o—wy—_‘_
DQ 23 o= AW+ DQ0pam  /cs DQ 52 0<AW+IDQ0 pom  /cs ; 12pF
DQ 22 o=AfA\—+{ DQ 1 DQ 53 o=\W\~| DQ 1 D15
DQ 21 owit\ - DQ2 D6 DQ 54 o=MW\~| DQ 2
DQ 20 o=\~ DQ3 DQ 55 o=\~ DQ 3
RDQMB3 J’ RDQMB7 l
gg Z CMHDQOpay s gg 56 o+~ gg :’ oM fcs 100
o=+ DQ 1 57 o=\
CLKo |~ cLk:Do, D1, D8
DQ 25 o~it~paz  B7 pass o=+ Da2 D16 W pLL | ctk:p2. D10, D11
DQ 24 o=A\\+{DQ 3 DQ 59 =AM\~ DQ 3 12pF > CLK:D3,D4,D12
1 v ; |— CLK: D5, D13, D14
DQ 31 o=+ DQ 0 pam cs D 60 =AW -{DQ0 pom oS |—= CLK:Ds, D7, D15
DQ 30 oAl pQ 1 DQ 81 o=\~ DQ 1 [ CLK:D8, D16, D17
DQ 29 o=\ D 2 ] DQ 62 o=+ DQ 2 D17 [—= CLK : Register1, Register2
DQ 28 o<W\~ DQ 3 DQ 63 o+'W\~|DQ 3
AO - A6 O—» RAO - RA6 O— A0 - A6 : D0 - D17 A7-AN1, RA7 - RA11, ; no .
W BA0, BAY O] —W\— RBao, REAI O A7-Al1, BAO, BA1: D0 -D17
/RAS 0—»] |\ /RRAS O——— /RAS: D0 - D17 CKEO 0—»] |\~ RCKEO O——— CKE:D0-D17
.Do- DQMB2, DQMB3, RDQMB 2, RDQMB 3,
oAS o= Registert [V JROAS O JGAS 1D0- D17 B8, DaMB? Register2 "W RpQMB 6, RDQMB 7
WE O—] [—\W\— /RWE O— /WE:D0-D17 /cs2 o—» —\W\— /RCs2
DQMBO0, DQMBT, RDQMBO, RDQMBH,
DQMB4, DQMB5 RDQMB4, RDQMBS
1680 0—>] |—\W\— /RCso
REGE LE LE
vce
10kQ
Remarks 1. The value of all resistors of DQs is 10 Q.
2. DO -D17: uPD45128441 (8 M words x 4 bits x 4 banks)
3. REGE < Vi.: Buffer mode
REGE > ViH: Register mode
4. Register: HD74ALVC16835
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MC-4532DA726

Electrical Specifications

¢ All voltages are referenced to Vss (GND).

e After power up, wait more than 1 ms and then, execute power on sequence and CBR (Auto) refresh before proper

device operation is achieved.

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on power supply pin relative to GND Vee 0510 +4.6 \
Voltage on input pin relative to GND Vr 0510 +4.6 \
Short circuit output current lo 50 mA
Power dissipation Po 21 w
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tstg 55 to +125 °C

Caution  Exposing the device to stress above those listed in Absolute Maximum Ratings could cause

permanent damage. The device is not meant to be operated under conditions outside the limits

described in the operational section of this specification. Exposure to Absolute Maximum Rating

conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 3.0 33 3.6 \'
High level input voltage ViH 2.0 Vec+0.3 \
Low level input voltage Vi -0.3 +0.8 \
Operating ambient temperature Ta 0 70 °C

Data Sheet M13633EJ6VODS00




NEC MC-4532DA726
Capacitance (TA = 25 °C, f = 1 MHz)
MC-4532DA726EF]
Parameter Symbol Test condition MIN. TYP. MAX. Unit
Input capacitance Cit AO - A11, BAO (A13), BA1 (A12), 4 10 pF
/RAS, /CAS, /WE
Cr CLKO 15 35
Ci CKEO 8 18
Cu /CS0, /CS2 4 10
Cis DQMBO - DQMB7 4 10
Data input/output capacitance Cuwo DQO - DQ63, CBO - CB7 6 13 pF
MC-4532DA726EFB]
Parameter Symbol Test condition MIN. TYP. MAX. Unit
Input capacitance Cit A0 —A11, BAO(A13), BA1 (A12), 4 10 pF
/RAS, /CAS, /WE
Cr CLKO 15 25
Ci CKEO 7 20
Cu /CS0, /CS2 4 10
Cis DQMBO - DQMB7 4 10
Data input/output capacitance Cuwo DQO - DQ63, CBO - CB7 6 13 pF

Data Sheet M13633EJ6VODS00




NEC MC-4532DA726

DC Characteristics (Recommended Operating Conditions unless otherwise noted)
MC-4532DA726EF]

Parameter Symbol Test condition Grade | MIN. [ MAX. | Unit |Notes
Operating current lcct Burst length = 1 /CAS latency= 2| -A80 2,100 [ mA 1
trc 2trc(miny, lo =0 mA -A10 2,100
/CAS latency= 3| -A80 2,100
-A10 2,100
Precharge standby current in | lcceP | CKE < ViLuax), tck = 15ns 268 mA
power down mode lccePS | CKE < ViL wax,), tok = oo 29
Precharge standby currentin | IccaN | CKE 2 ViHming, tck = 15ns, /CS 2 Vil miny, 610 mA
non power down mode Input signals are changed one time during 30 ns.
lccaNS | CKE 2 ViHMiNy, tok = oo | 144

Input signals are stable.

Active standby current in lccsP - | CKE < ViLguax), tck = 15 ns 340 mA
power down mode lccsPS | CKE < ViL max,), tok = oo 72
Active standby current in lccsN | CKE 2 ViHMiny, tck = 15 ns, /CS 2 ViH miny, 790 mA
non power down mode Input signals are changed one time during 30 ns.
lccsNS | CKE 2 ViHMiny, tok = oo, 360
Input signals are stable.
Operating current lcca tck 2 tok (miny, lo = 0 mA /CAS latency = 2| -A80 2,190 | mA 2
(Burst mode) -A10 1,830
/CAS latency = 3| -A80 2,640
-A10 2,280
CBR (Auto) Refresh current lcos trc > tRe (MIN) /CAS latency = 2| -A80 4260 | mA 3
-A10 4,260
/CAS latency = 3| -A80 4,260
-A10 4,260
Self refresh current lcce |CKE<0.2V 286 | mA
Input leakage current v Vi=010 3.6V, All other pins not undertest=0V -10 +10 UA
Output leakage current low Dour is disabled, Vo =010 3.6 V -15 | +15 UA
High level output voltage Von |lo=—4.0mA 2.4 \
Low level output voltage Voo |lo=+4.0mA 0.4 \

Notes 1. Icct depends on output loading and cycle rates. Specified values are obtained with the output open.
In addition to this, Icc1 is measured on condition that addresses are changed only one time during tck (MiN,).
2. lccs4 depends on output loading and cycle rates. Specified values are obtained with the output open.
In addition to this, Iccs is measured on condition that addresses are changed only one time during tck (MiN,).
3. Iccs is measured on condition that addresses are changed only one time during tck (vin,).

8 Data Sheet M13633EJ6VODS00



NEC

MC-4532DA726

MC-4532DA726EFB]

Parameter Symbol Test condition Grade | MIN. [ MAX. | Unit |Notes
Operating current lcct Burst length = 1 /CAS latency=2| -A80 2,100 | mA 1
trc 2trc(miny, lo =0 mA -A10 2,100
/CAS latency= 3| -A80 2,100
-A10 2,100
Precharge standby current in | lcceP | CKE < ViLuax), tck = 15ns 268 mA
power down mode lccePS | CKE < ViL wax,), tok = oo 86
Precharge standby currentin | IccaN | CKE > Vininy, tck = 15ns, /CS 2 Vidviny, 610 mA
non power down mode Input signals are changed one time during 30 ns.
lccaNS | CKE 2 ViH Ny, tok = oo | 224
Input signals are stable.
Active standby current in lccsP - | CKE < ViLguax), tck = 15 ns 340 mA
power down mode lccsPS | CKE < ViL max,), tok = oo 132
Active standby current in lccsN | CKE 2 ViHMiny, tck = 15 ns, /CS 2 ViH miny, 790 mA
non power down mode Input signals are changed one time during 30 ns.
lccaNS | CKE 2 ViHMiny, tok = oo, 440
Input signals are stable.
Operating current lcca tck 2 tok (miny, lo = 0 mA /CAS latency = 2| -A80 2,190 | mA 2
(Burst mode) -A10 1,830
/CAS latency = 3| -A80 2,640
-A10 2,280
CBR (Auto) Refresh current lcos trc > tRe (MIN) /CAS latency = 2| -A80 4260 | mA 3
-A10 4,260
/CAS latency = 3| -A80 4,260
-A10 4,260
Self refresh current lcce |CKE<0.2V 286 | mA
Input leakage current v Vi=010 3.6V, All other pins not undertest=0V -10 +10 UA
Input leakage current (CKEOQ) -20 +20
Output leakage current low Dour is disabled, Vo =010 3.6 V -15 | +15 UA
High level output voltage Von |lo=—4.0mA 2.4
Low level output voltage Voo |lo=+4.0mA 0.4

Notes 1.

Icct depends on output loading and cycle rates. Specified values are obtained with the output open.

In addition to this, Icc1 is measured on condition that addresses are changed only one time during tck (MiN,).

2. lccs depends on output loading and cycle rates. Specified values are obtained with the output open.

In addition to this, Iccs is measured on condition that addresses are changed only one time during tck (MiN,).

3. Iccs is measured on condition that addresses are changed only one time during tck (viN,).

Data Sheet M13633EJ6VODS00



NEC MC-4532DA726

AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions

¢ AC measurements assume tt=1ns.

¢ Reference level for measuring timing of input signals is 1.4 V. Transition times are measured between ViH and VL.
e If tT is longer than 1 ns, reference level for measuring timing of input signals is Vit (Min) and ViL (vax.).

e An access time is measured at 1.4 V.

tck

tcH | toL

20V
CLK 14V Bk 7Z
0.8V --mmmmmenme

tseTup | tHolD |

20V
Input 1.4V ><
0.8V

Output

10 Data Sheet M13633EJ6V0ODS00



NEC MC-4532DA726

Synchronous Characteristics (Registered Mode)

MC-4532DA726EF]
Parameter Symbol -A80 -A10 Unit Note
MIN. MAX. MIN. MAX.
Clock cycle time /CAS latency = 3 toks 8 (125 MHz) 10 (100 MHz) ns
/CAS latency = 2 toke 10 (100 MHz) 13 (77 MHz) ns
Access time from CLK /CAS latency = 3 tacs 6 6 ns 1
/CAS latency = 2 tace 6 7 ns 1
Input CLK frequency 50 125 50 100 MHz
Input CLK duty cycle 40 60 40 60 %
Data-out hold time /CAS latency = 3 toHs 3 3 ns 1
/CAS latency = 2 toHz 3 3 ns 1
Data-out low-impedance time tz 0 0 ns
Data-out high-impedance time | /CAS latency = 3 tHzs 3 6 3 6 ns
/CAS latency = 2 tHzz 3 6 3 7 ns
Data-in setup time tos 2 2 ns
Data-in hold time toH 1 1 ns
Address setup time tas 15 15 ns
Address hold time tan 0.9 0.9 ns
CKE setup time toks 15 15 ns
CKE hold time toxH 0.9 0.9 ns
CKE setup time (Power down exit) toksp 15 15 ns
Command (/CS0, /CS2, /RAS, /CAS, /WE, toms 15 15 ns
DQMBO - DQMB7) setup time
Command (/CS0, /CS2, /RAS, /CAS, /WE, tomH 0.9 0.9 ns
DQMBO - DQMB?7) hold time

* Note 1. Output load
Z=50Q

Output

Remark These specifications are applied to the monolithic device.

Data Sheet M13633EJ6VODS00 11



NEC MC-4532DA726

MC-4532DA726EFB]
Parameter Symbol -A80 -A10 Unit Note
MIN. MAX. MIN. MAX.
Clock cycle time /CAS latency = 3 toks 8 (125 MHz) 10 (100 MHz) ns
/CAS latency = 2 toke 10 (100 MHz) 13 (77 MHz) ns
Access time from CLK /CAS latency = 3 tacs 6 6 ns 1
/CAS latency = 2 tace 6 7 ns 1
Input CLK frequency 50 125 50 100 MHz
Input CLK duty cycle 40 60 40 60 %
Data-out hold time /CAS latency = 3 toHs 3 3 ns 1
/CAS latency = 2 toHz 3 3 ns 1
Data-out low-impedance time tz 0 0 ns
Data-out high-impedance time | /CAS latency = 3 tHzs 3 6 3 6 ns
/CAS latency = 2 tHzz 3 6 3 7 ns
Data-in setup time tos 2 2 ns
Data-in hold time toH 1 1 ns
Address setup time tas 2 2 ns
Address hold time tan 1 1 ns
CKE setup time toks 2 2 ns
CKE hold time toxH 1 1 ns
CKE setup time (Power down exit) toksp 2 2 ns
Command (/CS0, /CS2, /RAS, /CAS, /WE, toms 2 2 ns
DQMBO - DQMB7) setup time
Command (/CS0, /CS2, /RAS, /CAS, /WE, tomH 1 1 ns
DQMBO - DQMB?7) hold time

* Note 1. Output load
Z=50Q

Output

Remark These specifications are applied to the monolithic device.
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NEC MC-4532DA726
Asynchronous Characteristics (Registered Mode)
Parameter Symbol -A80 -A10 Unit Note
MIN. MAX. MIN. MAX.
ACT to REF/ACT command period (Operation) tre 70 70 ns
REF to REF/ACT command period (Refresh) tret 70 78 ns
ACT to PRE command period tras 48 120,000 50 120,000 ns
PRE to ACT command period trP 20 20 ns
Delay time ACT to READ/WRITE command trep 20 20 ns
ACT(0) to ACT(1) command period trRD 16 20 ns
Data-in to PRE command period torL —-1CLK+8 —1CLK+10 ns
Data-in to ACT(REF) command | /CAS latency = 3 tpaLs 20 20 ns
period (Auto precharge) /CAS latency = 2 tpaLz 20 20 ns
Mode register set cycle time trsc 2 2 CLK
Transition time tr 0.5 30 1 30 ns
Refresh time (4,096 refresh cycles) trEF 64 64 ms

Data Sheet M13633EJ6VODS00
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NEC MC-4532DA726

Serial PD
MC-4532DA726EF] (1/2)
Byte No. Function Described Hex | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO Notes
0 Defines the number of bytes written into 80H 1 0 0 0 0 0 0 0 [128 bytes
serial PD memory
1 Total number of bytes of serial PD memory 08H 0 0 0 0 1 0 0 0 |256 bytes
2 Fundamental memory type 04H 0 0 0 0 0 1 0 0 |SDRAM
3 Number of rows 0CH 0 0 0 0 1 1 0 0 [12rows
4 Number of columns 0BH 0 0 0 0 1 0 1 1 |11 columns
5 Number of banks 01H 0 0 0 0 0 0 0 1 |1 bank
6 Data width 48H 0 1 0 0 1 0 0 0 |72 bits
7 Data width (continued) 00H 0 0 0 0 0 0 0 0 |0
8 Voltage interface 01H 0 0 0 0 0 0 0 1 [LVTTL
9 CL = 3 Cycle time -A80 80H 1 0 0 0 0 0 0 0 |8ns
-A10 AOH 1 0 1 0 0 0 0 0 [|10ns
10 |CL =3 Access time -A80 60H 0 1 1 0 0 0 0 0 |[6ns
-A10 60H 0 1 1 0 0 0 0 0 |6ns
11 DIMM configuration type 02H 0 0 0 0 0 0 1 0 |ECC
12 Refresh rate/type 80H 1 0 0 0 0 0 0 0 [Normal
13 |SDRAM width 04H 0 0 0 0 0 1 0 0 [x4
14 |Error checking SDRAM width 04H 0 0 0 0 0 1 0 0 |x4
15 |Minimum clock delay 01H 0 0 0 0 0 0 0 1 |1 clock
16 Burst length supported 8FH 1 0 0 0 1 1 1 1 1,2,4,8 F
17 |Number of banks on each SDRAM 04H 0 0 0 0 0 1 0 0 |4 banks
18 |/CAS latency supported 06H 0 0 0 0 0 1 1 0 |2,3
19 |/CS latency supported 01H 0 0 0 0 0 0 0 1 |0
20 |/WE latency supported 01H 0 0 0 0 0 0 0 1 |0
21 SDRAM module attributes 1FH 0 0 0 1 1 1 1 1 |Registered
22 |SDRAM device attributes : General OEH 0 0 0 0 1 1 1 0
23 |CL =2 Cycle time -A80 AOH 1 0 1 0 0 0 0 0 |10ns
-A10 DOH 1 1 0 1 0 0 0 0 |13ns
24 |CL =2 Access time -A80 60H 0 1 1 0 0 0 0 0 |[6ns
-A10 70H 0 1 1 1 0 0 0 0 |7ns
25-26 00H 0 0 0 0 0 0 0 0
27 trRP(VIN, -A80 14H 0 0 0 1 0 1 0 0 [20ns
-A10 14H 0 0 0 1 0 1 0 0 |20ns
28 tRRD(MIN.) -A80 10H 0 0 0 1 0 0 0 0 |[16ns
-A10 14H 0 0 0 1 0 1 0 0 |20ns
29 treoMING -A80 14H 0 0 0 1 0 1 0 0 [20ns
-A10 14H 0 0 0 1 0 1 0 0 |20ns
30 tRASMIN.) -A80 30H 0 0 1 1 0 0 0 0 [48ns
-A10 32H 0 0 1 1 0 0 1 0 |50ns
31 Module bank density 40H 0 1 0 0 0 0 0 0 |256M bytes
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NEC MC-4532DA726

(2/2)
Byte No. Function Described Hex | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO Notes
32 Command and address signal input 15H 0 0 0 1 0 1 0 1 |15ns
setup time
33 Command and address signal input hold | 09H 0 0 0 0 1 0 0 1 |09ns
time
34 Data signal input setup time 20H 0 0 1 0 0 0 0 0 |2ns
35 Data signal input hold time 10H 0 0 0 1 0 0 0 0 |1ns
36-61 00H 0 0 0 0 0 0 0 0
62 SPD revision 12H 0 0 0 1 0 0 1 0 |1.2A
63 Checksum for bytes 0 - 62 -A80 28H 0 0 1 0 1 0 0 0
-A10 8EH 1 0 0 0 1 1 1 0
64-71 |Manufacture’s JEDEC ID code
72 Manufacturing location
73-90 [Manufacture’s P/N
91 Revision Code
93-94 [Manufacturing date
95-98 |Assembly serial number
99-125 |Mfg specific
126 Intel specification frequency 64H 0 1 1 0 0 1 0 0 |100 MHz
127 Intel specification /CAS -A80 87H 1 0 0 0 0 1 1 1
latency support -A10 85H 1 0 0 0 0 1 0 1
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NEC MC-4532DA726

MC-4532DA726EFB] (1/2)
Byte No. Function Described Hex | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO Notes
0 Defines the number of bytes written into 80H 1 0 0 0 0 0 0 0 [128 bytes
serial PD memory
1 Total number of bytes of serial PD memory 08H 0 0 0 0 1 0 0 0 |256 bytes
2 Fundamental memory type 04H 0 0 0 0 0 1 0 0 |SDRAM
3 Number of rows 0CH 0 0 0 0 1 1 0 0 [12rows
4 Number of columns 0BH 0 0 0 0 1 0 1 1 |11 columns
5 Number of banks 01H 0 0 0 0 0 0 0 1 |1 bank
6 Data width 48H 0 1 0 0 1 0 0 0 |72 bits
7 Data width (continued) 00H 0 0 0 0 0 0 0 0 |0
8 Voltage interface 01H 0 0 0 0 0 0 0 1 [LVTTL
9 CL = 3 Cycle time -A80 80H 1 0 0 0 0 0 0 0 |8ns
-A10 AOH 1 0 1 0 0 0 0 0 [|10ns
10 |CL =3 Access time -A80 60H 0 1 1 0 0 0 0 0 |[6ns
-A10 60H 0 1 1 0 0 0 0 0 |6ns
11 DIMM configuration type 02H 0 0 0 0 0 0 1 0 |ECC
12 Refresh rate/type 80H 1 0 0 0 0 0 0 0 [Normal
13 |SDRAM width 04H 0 0 0 0 0 1 0 0 |[x4
14 |Error checking SDRAM width 04H 0 0 0 0 0 1 0 0 |x4
15 |Minimum clock delay 01H 0 0 0 0 0 0 0 1 |1 clock
16 Burst length supported 8FH 1 0 0 0 1 1 1 1 1,2,4,8 F
17  |Number of banks on each SDRAM 04H 0 0 0 0 0 1 0 0 |4 banks
18 |/CAS latency supported 06H 0 0 0 0 0 1 1 0 |2,3
19 |/CS latency supported 01H 0 0 0 0 0 0 0 1 |0
20 |/WE latency supported 01H 0 0 0 0 0 0 0 1 |0
21 SDRAM module attributes 1FH 0 0 0 1 1 1 1 1 |Registered
22 |SDRAM device attributes : General OEH 0 0 0 0 1 1 1 0
23 |CL =2 Cycle time -A80 AOH 1 0 1 0 0 0 0 0 |10ns
-A10 DOH 1 1 0 1 0 0 0 0 |13ns
24 |CL =2 Access time -A80 60H 0 1 1 0 0 0 0 0 |[6ns
-A10 70H 0 1 1 1 0 0 0 0 |7ns
25-26 00H 0 0 0 0 0 0 0 0
27 trRP(VIN, -A80 14H 0 0 0 1 0 1 0 0 [20ns
-A10 14H 0 0 0 1 0 1 0 0 |20ns
28 tRRD(MIN.) -A80 10H 0 0 0 1 0 0 0 0 |[16ns
-A10 14H 0 0 0 1 0 1 0 0 |20ns
29 treoMING -A80 14H 0 0 0 1 0 1 0 0 [20ns
-A10 14H 0 0 0 1 0 1 0 0 |20ns
30 tRASMIN.) -A80 30H 0 0 1 1 0 0 0 0 [48ns
-A10 32H 0 0 1 1 0 0 1 0 |50ns
31 Module bank density 40H 0 1 0 0 0 0 0 0 |256M bytes
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NEC MC-4532DA726

(2/2)
Byte No. Function Described Hex | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO Notes
32 |Command and address signal input 20H 0 0 1 0 0 0 0 0 |[2ns
setup time
33 |Command and address signal input 10H 0 0 0 1 0 0 0 0 |[1ns
hold time
34 |Data signal input setup time 20H 0 0 1 0 0 0 0 0 |2ns
35 |Data signal input hold time 10H 0 0 0 1 0 0 0 0 |[1ns
36-61 00H 0 0 0 0 0 0 0 0
62 |SPD revision 12H 0 0 0 1 0 0 1 0 |1.2A
63 |Checksum for bytes O - 62 -A80 3AH 0 0 1 1 1 0 1 0
-A10 AOH 1 0 1 0 0 0 0 0
64-71 |Manufacture’s JEDEC ID code
72  |Manufacturing location
73-90 |Manufacture’s P/N
91 Revision Code
93-94 |Manufacturing date
95-98 |Assembly serial number
99-125 |Mfg specific
126 |Intel specification frequency 64H 0 1 1 0 0 1 0 0 |[100 MHz
127 [Intel specification /CAS -A80 87H 1 0 0 0 0 1 1 1
latency support -A10 85H 1 0 0 0 0 1 0 1
Timing Chart

Refer to the SYNCHRONOUS DRAM MODULE TIMING CHART Information (M13348E).
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NEC MC-4532DA726

* Package Drawings

[MC-4532DA726EF]

168 PIN DUAL IN-LINE MODULE (SOCKET TYPE)
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NEC MC-4532DA726

[MC-4532DA726EFB]

168-PIN DUAL IN-LINE MODULE (SOCKET TYPE)
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