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CMS88D4MB36 4-MEGABYTE
TEXAS INSTR (ASIC/MEMORY) DRAM MEMORY CARDS
SMNS4218-NOVEMBER 1991—-REVISED JANUARY 1993
Credit Card Size 88-PIN MEMORY CARD T 1,4 r" 7 15
(85.6 mm x 54 mm x 3.4 mm) (CONNECTOR VIEW)

Single 5-V Power Supply (5% Tolerance)

¢ Enhanced Page Mode Operation GND 1 :L'
* CMS88D8MB36 — 2M x 36/4RAS/4CAS pao 2| o[+ GND
CMS88DAMB36 — 1M x 36/2RAS/4CAS DQi 3 gg :‘; gglg
* Operating Temperature . . . 0°C to 55°C DQ2 410 g},
pas 5|0 g[8 DO20
* Standard 88-Pin Two-Plece Connector pas 6|0 ;g ggg;
* CMOS Buftered Inputs on All Inputs Except DAs 710 o5y pass
DQ6 8|0
RAS and DQ O |52 DQ24
Ve 910 plss pazs
¢ 3-State Uniatched Output pQ7 10|10 o o4 DQ26
* Performance Ranges: NG 11 DCJ 55 NC
pas 120 |5,
ACCESS ACCESS  READ Ao 13| o B |%¢ GND
TIME TIME  OR WRITE A2 14l O als? A1 =
CYCLE v 15l o O [58 A3 (o)
tRAC  tcAC tRe ‘ ii ol g 060 As —
CMS88DEMB36-7 70 ns 25 ns 130 ns 17 DD 60 A7 =
CMS88DBMB36-8 80ns  27ns 150 ns NG olst As g
CMS88DAMBI6-7 70ns  25ns  130ns A8 1818 A ler N =
CMS88D4MB36-8 80 ns 27ns 150 ns As 191 0O
O }63 GND o
NC 2010 q1gs N
description NC 2110 e o
RASS 2o o O |88 RASTNG LL
The CMS88D8MB36 and CMS88D4MB36 series TA%o 23|00 |66 CAS2 4
are dynamic random-access memory cards CAST 24| 02|67 GND —
designed to be used as internal system memory or | O |68 CAS3 wl
NC 25| 0O EEER
as external add-on memory. RASZ 26| 0 0|52 DASIING O
gl W
These cards have CMOS buffers added to the Vec 27105151 pp1 <
CAS, W, and address inputs to minimize loading PD2 2810 0|7, pps !
caused by the module. RAS and data injout PD4 2010 5 175 aND >
remain compatible with Series 74 TTL. Pr\?g 30 SD 74 PDS (]
31
The cards can operate in enhanced page mode. ne 32|l oB17s PD7 <
All address lines and data are latched on chip to pai7 s3|o 8|76 PD8
simplify system design. Data out is unlatched to pao 34| o 8|7 NC
allow greater system flexibility. NC 35 DE‘] 78 Ng
79 DQ35
The common |/O features of the CMS88D8MB36 DQ10 3610 1 1.0 bao7
and CMS88D4MB36 dictate the use of early write Vec 37|10 qigy pass
cycles. Da1 $810 5 |, paze
DQ12 39| 0
PIN NOMENCLATURE DQ13 40| o B |88 DQ30
pa14 41|02 [8¢ DA3
AO-A9 Address Inputs Olss DQ32
CAS0-CAS3 Column-Address Strobe DQ15 4210 0O |ss DQ33
DQO-DQ35 Data Inputs/Outputs DQ16 43| O oler DQ3a
PD1-PD8 Presence Detect . GND 44] 0O o GND
RAS0-RAS3 Row-Address Strobe 88
vee 5-V Power Supply L’—'
Vss Ground
w Write Enable
NC No Internal Connection
ADVANCE IlFOllIlm:)'lmm Jn&mml:n* i or . Copyright © 1993, Texas Instruments Incorporated
m%nmmm TEXAS M
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POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77001 8-27




CMS88D8MB36 8-MEGABYTE ) m 6961725 0080991 115 WWTIIS

CMS88D4MB36 4-MEGABYTE :
DRAM MEMORY CARDS ’ TEXAS INSTR (ASIC/HEI"IORY) L',EE

SMNS421B-NOVEMBER 1991-REVISED JANUARY 1993

operation

The CMS88D8MB36 and CMS88D4MB36 cards are divided into separate banks of memory. Each bank is
selectable using RASx and CASx as shown in the table below. RAS0-RASS control which side of the DRAM
banks are connected to the memory card DQ pins. Therefore, only two RAS signals may be active during any
read or write cycle.

Table 1. Memory Bank Definition

DATA BLOCK [RASX CAsx

Side 1 Side 2 Side 1 Side 2
DQO-DQ8 RASO RAST CASO CASO
DQ9-DQ17 RASO RAST CAST CAST
DQ18-DQ26 RAS2 RAS3 CAS2 CAS2
DQ27-DQ3s RASZ RAS3 CAS3 CAS3

power up

> To achieve proper device operation, an initial pause of 200 us followed by a minimum of eight initialization cycles
w) is required after full Vg level is achieved. The eight initialization cycles need to include at least one refresh
§ (RAS-only or CAS-before-RAS) cycle.
& specifications
I'cl?l Refresh period is extended to 16 ms. During this period, each of the 1024 rows must be strobed with RAS to
— retain data.
4
"1 memory card components
g — Meets JEDEC standard
g - UL approved materials
?' Table 2. Pin Definition for Presence Detect
6 DEVICE CONFIGURATION SPEEDt REFRESH CYCLE?T
PD1(71) | PD2(28) | PD3(72) | PD4(29) | PD5(74) PD6 (30) | PD7 (75) PD8 (76)
<
CMS838D8MB36 Vss NC Vss Vss Vss -70 ns Vss NC SLOW NC
CMS88D4MBa8 Vss NC Vss Vgs NC -80ns ~NC Vss SELF Vss

1 Applies to both CMS88D8MB36 and CMS88D4MB36 devices.

Table 3. Pin Definition

DEVICE ~ RAS1/NC (65) RAS3/NC (69)
CMS88DBMB36 RAST RAS3
CMS88D4MB36 NC NC

8-28 POST OFFICE BOX 1443 * HOUSTON, TEXAS 77001
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CMS88D4MB36 4-MEGABYTE
TEXAS INSTR (ASIC/MEMORY) b2E D DRAM MEMORY CARDS

SMNS421B-NOVEMBER 1891-REVISED JANUARY 1993

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range onany pin (seeNote 1) ...........c..coiiii it -0.5VtoVec +05V
VORAgE FANGE ON VOG-t ittt e e tar i ttstass st atanaeaenss ~-0.5Vto6V
Short Gircuit OUTPUL CUITBNt .. .. ... i e 50 mA
Power dissipation (CMSBDBMBB36) ...........convitiiieiiiiiraaiiiesirinesnieiinaiinisenes 22W
Power dissipation (CMS8DAMB36) ..........c.ciiiiiiiiiitiiieiirii e e iinaaisanss 11W
y Operating free-air temperature ...............coeiviiereareireiiiiiiiiieiiiiiasrienss 0°C to 55°C
! Storage teomperature TANGE .. ..........ieieeroe eriaariortasnenaessitsiassinsronses -40 Cto85 C
1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions beyond those indicated under “racommended operating conditions” Is not
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: All voltage values are with respect to Vgg.
3 recommended operating conditions
. MIN NOM MAX | UNIT
vee Supply voitage 4.75 5§ 526 A
. | CAS, W, address lines 07Vce -
Vi  High-level Input voltage  f—— ek cc v <
RAS and DQ lines ] 2.4 6.5 (@)
v Low-level input voltage | CAS, W, address lines 0.3Vge V ;
L (see Note 2) RAS and DQ fines -1 0.8 <
TA Operating free air temperature 0 55 °C E
NOTE 2: The algebraic convention, where the more nagative (less positive) limit is designated as minimum, is used in this data sheet for logic m
voltage levels only. : o
L
<
—
&
2
TEXAS “9
INSTRUMENTS
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CMS88D8MB36 8-MEGABYTE
DRAM MEMORY CARD

SMNS421B-NOVEMBER 1891-REVISED JANUARY
D e

electrical characteristics over fu
noted)

D) W 8961725 0080993 T98 METIIS

1993

b@E TEXAS INSTR (ASIC/MEMORY)

Il range of recommended operating conditions (unless otherwise

PARAMETER TEST CONDITIONS MIN NOM MAX| UNIT
VOoH High-level output voltage IoH =-5mA 2.4 A
VoL Low-level output voltage iL=4.2mA 0.4 v
lél/;:s_utcurreni for addresses, Vi=0to 5..25 V.Vecc =5V, s10]| pA
) X, and W All other pins =0 V to Voo
Input current RASX (leakage) XIll Zt::: :mzss !ov\ﬁ% \=/§C\:, +50| pA
lo Output current (leakage) Vo = 0to Vieg, Vo = 5.25 V, CASX high 220 pA

electrical characteristics over fu
noted)

Il range of recommended opei‘atlng conditions (unless otherwise

RAS low, CAS cycling (see Note 3)

’88D8MB36-7 | '88DSMB36-8
PARAMETER TEST CONDITIONS UNIT
MIN  MAX MIN  MAX
Minimum cycle, Vog = 5.25 V, Maximum of 2
lect Read or write cycle current address transitions per memory cycle 961 861 mA
(see Note 3) .
After 1 memory cycle, RAS and CAS high, all
lccz Standby current other signals stable, Voo = 5.25 V 21 21 mA
: (see Note 3)
Minimum cycle, Voo = 5.25 V, Maximum of
lcca (/\R\/A%agﬁlre;r:ég;l;rrem 2 address transitions per memory cycle, RAS 1850 1650 mA
4 active, CAS high (see Note 3)
tpc = minimum, Vo = 5.25 V, Maximum of 2
lcca Average page current address transitions per memory cycle, 961 861 mA

NOTE 3: V|4 =Vge—0.2Vand V) =0V for all operating currents.

capacitance over recommended ran

ges of supply voltage and operating free-air temperature,

f=1MHz
PARAMETER MIN MAX | UNIT
Ci(A) Input capacitance, address inputs 15 pF
Ci(RAS) Input capacitance, RAS inputs 35 | pF
Cicas) Input capacitance, CAS inputs 15| pF
Ciw) Input capacitance, W input 15| pF
CipQ) Input/output capacitance of DQ pins 14 pF
TEXAS ‘{if
INSTRUMENTS
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TEXAS INSTR (ASIC/MEMORY)

CMS88D4AMB36 4-MEGABYTE
DRAM MEMORY CARD

SMNS421B-NOVEMBER 1991-REVISED JANUARY 1683

electrical characteristics over full range of recommended operating conditions (unless otherwise

noted) _
PARAMETER TEST CONDITIONS MIN NOM MAX | UNIT
VOH High-level output voltage IoH =-5mA 24 v
voL Low-level output voltage iL=42mA 0.4 Vv
Input current for addresses, Vi=0t0525V,Vcc =5V,
| CASx, and W All other pins =0 V to Voo =10 pA
|
V|=01056.25V,Voc=5V, .
Input current RASX (leakage) All other pins = 0 V10 VoG £50| pA
o Output current (leakage) Vo =0to Vee, Voe = 5.25 V, CASx high 10| pA
electrical characteristics over full range of recommended operating conditlons (unless otherwise
noted)
'88D4MB36-7 | '88DaMB36-8
PARAMETER TEST CONDITIONS UNIT
MIN  MAX MIN  MAX
Minimum cycle, Vg = 5.25 V, Maximum of 2 z
Icct Read or write cycle current address transitions per memory cycle 950 850 mA
(see Note 3) O
—_— — —
After 1 memory cycle, RAS and CAS high. All
lccz  Standby current other signals stable, VG = 5.25 V {see Note 3) " | mA E
Minimum cycle, Vg = 5.25 V, Maximum of 2
Iccs %v;rgag:; ;rreghB;t;rrent address_transitions per memory cycle, RAS 950 850 | mA E
active, CAS high (see Note 3) 1
tpc = minimum, Vo = 5.25 V, Maximum o
lcca Average page current of 2 address transitions per memory cycle, 950 850 mA L
HAS low, CAS cycling {see Note 3) pa
NOTE3: V|4 =Veoe—-0.2Vand Vi =0V for all operating currents. E
capacitance over recommended ranges of supply voltage and operating free-alr temperature, Q)
f=1MHz 2z
PARAMETER min_ wmax| o | <L
Cia Input capacitance, address inputs 15 pF E
Ci(RAS) Input capacitance, RAS inputs 35| pF <
Ci(cAs) Input capacitance, CAS inputs 15| pF
Ciw) Input capacitance, W input 15| pF
Ci(DQ) Input/output capacitance of DQ pins 7 pF
TEXAS {'f
INSTRUMENTS
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switching characteristics over recommended ranges of supply voltage and operating free-air

temperature
’88D8MB36-7 | '88D8MB36-8
PARAMETER '88D4MB36-7 | '88D4MB36-8 | UNIT
MIN  MAX MIN  MAX
tcac Access time from CASx low ) 25 27} ns
tcAA Access time from column-address 42 47 ns
tRAC. Access time from RAS low 70 80| ns
tCPA Access time from column precharge 47 52 ns
toLz CASx low to output in low 2 (] (] ns
tOFF Output disable time after m high (see Note 4} 0 25 0 27 ns

NOTE 4: toFF is specified when the output is no longer driven.

NOILVYINHO4NI 3ONVAQY
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) 88D4MB36 4-MEGABYTE
ASTC/MENOR DRAM MEMORY CARDS

SMNS421B-NOVEMBER 1991-REVISED JANUARY 1993

TEXAS INSTR (

timing requirements over recommended ranges of supply voltage and operating free-air
Jtemperature
‘88D8MB36-7 '88DBMB36-8
PARAMETER '88D4AMB38-7 '88D4MB36-8 UNIT
MIN MAX | MIN MAX

tRC Read cycle time 130 150 ns

twe Write cycle time 130 150 ns

tpc Page mode read or write cycle time (see Note §) 52 57 ns

tcp Pulse duration, GAS high : 10 10 ns

1cAS Puiss duration, CAS low 25 0000 | 27 10000 | 'ns

tRP Pulse duration, RAS high 50 60 ns

RAS Puise duration, RAS low 70 10000| 80 10000| ns

\RASP _ Page mode, pulse duration, RAS low 70 100000| 80 100000| ns

twp Write pulse duration 22 22 ns

tasc Column address setup time before CAS low 0’ 0 ns z

tASR Row addregs setup time before RAS low 7 7 ns o

tos Data setup time before CAS low 0 0 ns —

tRes Read setup time before CAS low 0 0 ns I&

twes W low setup before §§§ ow 0 0 ns E

tcwL W low satup before §I§ high 18 20 ns o

tRwL W low setup before RAS high 25 27 ns o

twsr W high setup zm-beiore-m refresh only) 17 17 ns .

tCAH Column address hold time after C_T§ low 15 15 ns Z

\RAH Row address hoid time after T_S_ low 10 12 ns w

tAR Column adgriss hold time after RAS low (see note 6) 55 80 ns o

toLcH  Hold time, TAS low to TAS high 12 12 ns 2

o4 Data hold time after CAS low 15 15 s | &
' tDHR Data hoid time after RAS low 55 60 ns >

tRCH___Read hold time after © CAS high (see Note 7) ] 0 ns 2

tRRH Read hold time after RAS high (see Note 7) 0 0 ns

tweH  Write hold time after CAS low 15 15 ns

twWCR  Write hold time after RAS low (see Note 6) 55 60 ns

WHR W high hold time (CAS-before-RAS refresh only) 10 10 ns

tCSH Delay time, RAS low to TAS high 70 80 ns

tCRP Delay time, ET\S high to TAAS low 7 7 ns

{RSH Delay time, CTAS low to RAS high 25 27 ns

NOTES: 5. Toassure tpg min, toAgC should be greater than or equal to 5 ns.
8. The minimum value Is measured when trcp is set to trcp(min) as a reference.
7. EithertrcH or tRRH must be satisfied for a read cycle.
TEXAS Q’
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CMS88D4MB36 4-MEGABYTE
DRAM MEMORY CARDS TEXAS INSTR (ASIC/MEMORY)

SMNS421B-NOVEMBER 1991-REVISED JANUARY 1993

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (continued)

'88D8BMB36-7 | '88D8MB36-8
PARAMETER '88D4MB36-7 | '88DaMB36-8 | yniT

MIN MAX MIN  MAX
tReD Delay time, RAS low to CAS low (see Note 8) 20 47 22 53| ns
tRAD _ Delay time, RAS low to column address (see Note 8) 15 28 17 33| ns
tRAL Delay time, column address toﬁﬁ high 42 47 ns
tCAL Delay time, column address to CAS high 35 40 ns
tcHR Delay time, RAS low to CAS high (see Note 9) 15 20 ns
tesr Delay time, CAS low to RAS low (see Note 9) 17 17 ns
tRPC Deiay time, RAS high to CAS low (see Note 9) 0 0 ns
tREF Refresh time interval 16 161 ms
tr Transition time (see Note 10) 3 50 3 50 ns

NOTES: 8. Maximum values specified to assure access times.
9. CAS-before-RAS refresh only. ,

10. All cycle times assume tT = § ns.

NOILLVINHO4NI 3ONVAQY
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