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DESCRIPTION ?”{“

N

<"HYM536100A M-Series

@ 1M x 36-bit CMOS DRAM MODULE

The HYM536100A is M X 36-b|t Fast page mode CMOS DRAM module consisting of eight HY514400A in 20/26
pin SOJ and four m 000A in 20/26 pin SOJ on a 72 pin glass-epoxy printed circuit board. 0. 22uF decoupling
capacitor is mountad'for each DRAM.

The HYMS36100AM/ALM are Tin-Lead plated and HYM536100AMG/ALMG are Gold plated socket type Single
In-line Mqﬁigﬂd[odules suitable for easy interchange and addition of 4M byte memory.

FE@RES PIN CONNECTION

~3\.,.uw power dissipation
) Max battery back-up 26.4mW (L-part)
Max. CMOS standby 13.2mW (L-part)
66.0mwW
Max. TTL standby 132.0mW

Max. rating

Speed Power
60 6.93W
70 6.05W
« Single power supply of 5V+ 10%
» TTL compatible inputs and outputs
+ Fast access time
Speed | tRAC tcac trc
60 60ns 15ns | 40ns
70 70ns | 20ns | 45ns

- Fast page mode operation
+ CTAS-before-RAS, RAS-only, Hidden refresh
* 1024 refresh cycles / 128ms (L-part)

1024 refresh cycles / 16ms

PIN DESCRIPTION

BASD, RASZ | Row Address Sirobe
CAS0-CAS3 | Column Address Strobe
WE Write Enable

AO-A9 Address Input
DQO-DQ35 Data Input/Output
PD1-PD4 Presence Detect

Vce Power (+ 5V)

Vss Ground

This document is a general product description and is subject to change wnthout nolkce Hyundai electronics does not assume any
rasponsibility for use of circuits described. No patent licences are implied. N
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*XYUNDAI _ _ _ HYM536100A M-Series

PIN NAME BLOCK DIAGRAM
# NAME # NAME
1| Vss 37 | DQ17 - — — .
2 DQO 38 DQ3s T oot DA DO1
3 | DQ18 39 | Vs A% e
4 | DQ1 40 | CASO
5 | DQ19 41 | CAS?
6 | DQ2 42 | CASS
7 | DQ20 43 | CAST
8 | DQ3 44 | BASO
9 | bQ2i a5 | NC
10 | Vce 46 | NC
11 | NC a7 | WE o
12 | A0 48 | NC o oo
13 | A1 49 | DQ9 bas
14 A2 50 DQ27 RS Doo——0 D013
15 | A3 51 | DQ1O ';__— égl'? borf——ooau
16 | A4 52 | DQ28 pos———-opa16
17 | A5 53 | DQ11 ;%
18 | AB 54 | DQ29 oy op—ovar
19 { NC 55 | DQ12 AD9
20 | DQ4 56 | DQ30
21 | DQ22 57 | DQ13 = L3 Ooof———ocae
23 | D023 | 59 | Veo . I
24 | DOB 60 | DO32 —{me ool ooz
25 | DQ24 61 | pQi4 = pa2l—ooase
26 | bQ7 62 | DQ33 _ags B OT—o00
27 | DQ25 83 | DQ15 — " e
3 | &7 [ ]Dax 1= e T
29 | NC 85 | DQ16 —1 7
30 | vee 86 | NC — ~ o
3N A8 67 | PD1 [ § Do1|———ona28
32 | A9 68 | PD2 1% s ool ——etos
33 | NC 69 | PD3
34 | RASZ 70 | PD4 o L el
35 | DQ26 71 | NC &% Dozf——obass
36 | DQ8 72 | Vss .
- | I It
A0 WE
PRESENCE DETECT PINS A&if

PIN -80 <70

PD1 Vss Vss
PD2 Vss Vss
PD3 NC Vss
PD4 NC NC

B 4b75088 0005520 590 B
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“UYUNDAI HYM536100A M-Series
%

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
TA Ambient Teinperature 0to 70 ‘C
Ts1a Storage Temperature 5510 150 'C
VIN, VouTt Voltage on Any Pin Relative to Vss —1.010 7.0 \
vee Voltage on Vcc Relative to Vss ~1.0t07.0 \
los Short Circuit Output Current 50 mA
Pp Power Dissipation 9.6 w
NOTE : Operation at or above Absolute Maximum Ratings can adversely affect device reliability.
RECOMMENDED DC OPERATING CONDITIONS
_(Ta= 0°C 10 70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vee Supply Vo'tage 4.5 5.0 55 Vv
VIH Input High Voltage 24 - Vee+ 1.0 \
ViL Input Low Voltage —1.0 - 0.8 \J

NOTE : All voltages are referenced to Vss,

M 4675088 0005521 427 W
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“NYUNDAIL

DC CHARACTERISTICS

(Ta=0'C to 70°C, Vec= 5V+ 10%, Vss= 0V, unless otherwise noted.) :
SYMBOL | PARAMETER TEST CONDITIONS :;stEo’/' MIN. [MAX. | UNIT | NOTE
T Input Leakage Current Vas< VNS Vec+ 1.0, -120 | 120 | pA
(Any Input Pin) All other pins not under test= Vss
Lo Output Leakage Current | Vss< VouTs Vee, 10| 10| pA
(High Impedance State) | RAS & CAS at ViH
lcct | Vcc Supply Current, tRc= tRC (min.) 60 -1260 [ mA | 123
Operating 70 - 11100
lcc2 | Voc Supply Current, RAS & CAS at ViH, -] 24| mA
TTL Standby other inputs> Vss .
lcca | Ve Supply Current, tRC= trC (min.) 60 -|1260 f mA | 1,3
RAS-only refresh 70 - 11100
lccs | Vee Supply Current, tpc= tPC (min.) 60 -{ 840 mA | 1,23
Fast Page mode 70 -{ 700
lccs | Vec Supply Current, RAS & CAS > vee-0.2v -] 12| mA
CMOS Standby L-part -| 24 5
lece | Vee Supply Current, tRC= tRC (min.) 60 -(1260 | mA | 1,3
CAS-before-HAS refresh 70 - 1100
lcc? | Vec Supply Current, tRC= 125ps, tRAS < -| 36| mA| 145
Battery Back Up TAS= CBRcycling or 0.2V 300ns
(L-part only) WE= Vee-0.2v
A0-A9= Vcc-0.2Vor 0.2V TRAS< - 48
DQO0-DQ35= Vcc-0.2V, 0.2V, 1us
or open
VoL | Output Low Voltage loL= 4.2mA -| 04} V
VoH | Output High Voltage loH= -56mA 24 Vv
NOTE:
1. lIcet, lees, Iced, Iccs and lcc7 depend on cycle rate.
2. lcct and lcc4 depend on output loading. Specified values are obtained with the output open.
3. it depends on user whether column address is changed or not at least once while RAS= ViL and TAS= ViH.
4. Only tRA{max.)= 1pus is applied to refresh of battery backup but tRAmax.)= 10us is applied to normal func-
tional operation. .
5. lccs{max.)= 2.4mA and lcc7 are applied to L-part only (HYM536100ALM and HYM536100ALMG).

B u4L?75088 0005522 363 A
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*NYUNDAI HYM536100A M-Series
.

AC CHARACTERISTICS

(TA= 0°C to 70°C, Vcc= 5V 10%, Ves= 0V, unless otherwise noted.) NOTE : 1, 2,3
# | sYmBoL PARAMETER _#NM%_ UNIT | NOTE
[WMIN._TMAX. | MIN. [MAX. |
1| tRC Random Read or Write Cycle Time 110 - | 130 -| ns
2| tarc | RAS to TAS Precharge Time 0 - 0 -{ ns
3| tre Fast Page Mode Cycle Tims 40 -| 45 -| ns
4 | trHcP | RAS Hold Time from TAS Precharge 35 -| 40 -| ns )
5] tRAC Access Time from RAS -| 60 -] 70| ns [49,10
6| tcAaC Access Time from CAS -1 15 -] 20 ns | 49
71 tAA Access Time from Column Address -| 80 -1 35| ns { 410
8| tcra Access Time from TAS Precharge -| 35 -| 40 ns 4
9| tctz CAS to Output Low Impedance 0 - 0 -| ns 4
10 | tOFF Output Butfer Turn-off Delay 0] 20 0] 20| ns 5
11t Transition Time (Rise and Fall) 3| 50 3] 50| ns 3
12 | tRP RAS Precharge Time 40 -| 50 -| ns
13 | tRAs RAS Pulse Width 60 [10K! 70| 10K | ns
14 | tRAsP | RAS Pulse Width (Fast Page Mode) 60 100K | 70 [100K | ns
15 | tRSH HAS Hold Time 15 -f 20 -| ns
16 | tcsH CAS Hold Tme 60 - 70 -| ns
17 | tcas TAS Pulse Width 15 | 10K| 20| 10K | ns
18 | tRcD RAS to CAS Delay 20| 45| 20| 50 ns 9
19 | tRAD RAS to Column Address Delay Time 16| 30| 15| 35| ns | 10
20 | tcrP CAS to RAS Precharge Time 5 - 5 -| ns
21| tcp TCAS Precharge Time 10 -1 10 -| ns
22 | tAsR Row Address Set-up Time 0 - 0 -| ns
23 | tRAH Row Address Hold Time 10 -] 10 -ins
24 | tasc Column Address Set-up Time 0 - 0 -i ns
25 | tCAH Column Address Hold Time 15 -| 15 -| ns
26| tAR Column Address Hold Time from RAS 50 -| 55 - | ns
27 | traL Column Address to FAS Lead Time 30 -] 835 -1 ns
28 | tRCS Read Command Set-up Time 0 - 0 -| ns
29 | tRCH Read Command Hold Time 0 - 0 -1 ns 6
Referenced to CAS
30 | tRRH Read Command Hold Time 0 - 0 -| ns 6
Referenced to RAS
31 | twcH Write Command Hold Time 15 -1 15 -l ns
32 | twer | Write Command Hold Time from RAS 50 -| 55 -| . ns
33 | twp Write Command Pulse Width 15 -1 15 -| ns
34 | tRWL Write Command to RAS Lead Time 15 -| 20 -1 ns
35| tewL Write Command to CAS Lead Time 15 -l 20 -1 ns
36 | tos Data-In Set-up Time 0 - 0 -1 ns 7
37| toH Data-In Hold Time 15 -1 15 -1 ns 7
38 | toHR Data-In Hold Time Referenced to RAS 50 -| 55 - ns
39 | tReF Refresh Period (1024 cycles) -] 16 -1 16| ms
L-part -1 128 -| 128 11
40 | twes Write Command Set-up Time 0 - 0 -| ns

B 4575088 0005523 2TT M
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NYUNDAL HYM536100A M-Series
M

AC CHARACTERISTICS

{continued)
HYM536100AWAMG
# | symBoL PARAMETER 60 70 UNIT | NOTE
["MIN. TMAX. | . TMAX. |

41 | tcsR CAS Set-up Time (CBR Cycle) 5 - 5 -1 ns
- 142 | tCHR CAS Hold Time (CBR Cycle) 15 - 15 -1 ns
143 topr CAS Precharge Time (CBR Counter Test) 40 -1 40 -| ns
44 | tWRP WE to FAS Precharge Time (CBR Cycle) 10 -1 10 -1 ns
45 | twrH | WE to RAS Hoid Time (CBR Cycle) 10 -1 10 -1 ns

/IR 4575088 0005524 136 WA
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UYUNDA) HYM536100A M-Series
e ——————

eveem— —

NOTE:

1. Aninitial pause of 200us is required after power-up followed by 8 FAS cycles before proper device operation
is achieved. In case of using internal refresh counter, a minimum of 8 CAS-before-RAS initilization cycles

instead of 8 RAS-only refresh cycles are required. The device should be carefully initialized to be
prevented from being entered into multi bit test mode.

. VIH(min.) and ViL(max.) are reference levels for measuring timing of input signals. Transition time is

measured between ViH and VIL and assumed to be 5ns for all inputs.

. Refer to the HY514400A and HY531000A data sheet for detailed information.

Measured with a load equivalent to 2 TTL loads and 100pF

- toFF(max.) defines the time at which the output achieves the open circuit condition and is not referenced to

output voltage levels.

. Either tRCH or tRRH must be satisfied for a read cycle.

These parameters are referenced to CAS leading edge in early write cycles.

. twcs is not a restrictive operating parameter. It is included in the data sheet as electrical characteristics
only. Iftwes> twes(min.), the cycle is an early write cycle and data out pin will remain open circuit (high im-
pedance) through the entire cycle.

9. Operation within the tRcD{max.) limit insures that tRAG{max.) can be met. tRCD(max.) is specified as a refer-
ence point only. If tRCD is greater than the specified tRco(max.) limit, then access time is controlled by
tcAC.

10.Operation within the tRAD(max.) limit insures that tRAG{max.) can be met. tRAD(max.} is specified as a refer-
ence point only. If tRAD is greater than the specified tRAD{max.) limit, then access time is controlled by taA.

11.tREFmax.)= 128ms is applied to L-part only (HYM536100ALM and HYM5361 00ALMG).

PN R N

CAPACITANCE
{(Ta= 25°C, Vce= 5V+ 10%, Vss= OV, f= 1MHz, unless otherwise noted.)

SYMBOL | PARAMETER TYP, MAX. UNIT
Cini Input Capacitance (A0-A9) - 88 pF
CiN2 Input Capacitance (WE) - 104 pF
CiN3 Input Cepacitance (HASD, RAS2) - 57 pF
CiNg Input Capacitance (CASD-CAS3) - 36 pF
Cba Data Input/Output Capacitance (DQ0-DQS35) - 22 pF

B 45?5088 0005525 07 W
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YUNDAL | HYM536100A M-Serles

PACKAGE INFORMATION
72 pin Single In-line Memory Module (M;’Iln-lmd plated, MG ; Gold plated)

UNIT : INCH um)
TOLERA © 4-0.005{0.13)

_425010706)
0.133(3.38) 3.984{101.19)
0. . A0JMAX.
- ‘Wr

A0.062 U o

(157 mmuul|n|||u|n|||1m|||1uua£[[[ﬂ]]]]]]ImID]J]]]]IUEEIﬂ_\ 1_

2080208 L [ R0.062+/-0.004(1.57+/-0.10 0.250(5.35 . l : MEL.”— 0.225
. . $.750(95.25) ! o g

. 18+/-0.051)DIA

I 4675088 DDO552kL TO9 IW
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“XYUNDAI . HYM536100A M-Series
%

ORDERING INFORMATION

PART NUMBER SPEED _ | POWER | PACKAGE | PLATING
HYM536100AM 80/70 SIMM Tin-Lead
HYM536100ALM 60/70 L-part SIMM Tin-Lead
HYM536100AMG 80/70 SIMM Gold
HYMS536100ALMG 60/70 L-part SIMM Gold

M 45?5088 0005527 945 W
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