*XYUNDAI HYM532120 W-Series

1M x 32-bit CMOS DRAM MODULE

DESCRIPTION

The HYM532120 is a 1M x 32-bit Fast page mode CMOS DRAM module consisting of two HY5118160 in 42/42 pin
SOJ or TSOPI on a 72 pin glass-epoxy printed circuit board. 0.22uF decoupling capacitor is mounted for each
DRAM.

The HYM532120W/SLW/TW/SLTW are Tin-Lead plated and HYM532120WG/SLWG /TWG/SLTWG are Gold plated
socket type Single In-line Memory Modules suitable for easy interchange and addition of 4M byte memory.

FEATURES PIN CONNECTION

+ Low power dissipation

Max. self-refresh 5.50mW (SL-part) 1

Max. battery back-up 6.60mW (SL-part)

Max. CMOS standby 4.40mW (SL-part)

11.0mW
Max. TTL standby 22.0mW
Max. operating ,
Speed Power

70 1.76W
80 1.54W
100 1.10W

Single power supply of 5V+ 10%

« TTL compatible inputs and outputs *

]
i O
Fast access time @
Speed tRAC tcac tec
70 70ns 20ns 45ns
80 80ns | 20ns | 50ns
100 100ns | 25ns | 60ns
- Fast page mode operation
« CAS-before-RAS, RAS-only, Hidden refresh, Sel-refresh
* 1024 refresh cycles / 256ms (SL-part)
1024 refresh cycles / 16ms
PIN DESCRIPTION 72
RASD, RAS2 | Row Address Strobe O

CAS0-CAS3 | Column Address Strobe
WE Write Enable

AQ-A9 Address Input
DQO-DQ34 Data Input/Output
PD1-PD4 Presence Detect

Vce Power (+ 5V)

Vss Ground

This decument is a general product description and is subject to change without notice. Hyundai electronics does not assume any
responsibility for use of circuits described. No patent licences are implied.

1CC03-10-DEC34 ©1994 Hyundal Semiconductor
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PIN NAME BLOCK DIAGRAM
# NAME # NAME
1] Vss 37 | NC
2 | DQO 38 | NC RS © prnn p— bco
3 | DQ18 39 | Vss TAS0 o——— [CAS pat [———onat
a[Dal | 4 [ CASD D ] =
5| DQ19 41 | CAS2 g ———ox
6 | DQ2 42 | CAS3 0Ge oDGe
7 | DQ20 43 | CAST g ——°£
8 DQS 44 RASO GAS1 00— UCAS DQ8 f———o0Da10
9 | DQ21 45 | NC paio}b——opatt
10 | Voo 46 | NC batzl—ovats
DQ1I3[—oDQ14
11 | NC 47 | WE
12 A0 28 TNC s e D] ——obate
13 | Al 49 | DQ9 |
14 | A2 50 | DQ27 S © e oo oats
15 | A3 51 | DQ10 TASZ 0—— ] _E%As g . _qm
16 | M 52 | DQ28 < o —00021
17 | AS 83 | DO ‘ Ié)g —ox
18 | A8 54 | DQ29 e [—ooo=
20 | DQ4 56 | DQ30 TAS3 o——— UCAS 'ba® f———obpazs
2 [0ozz | 57| bais S ——
22 | DQ5 58 | DQ31 . : pQiz———onast
pa13p——obqaz
23 DO23 59 vee . DQl4—oDQ33
24 | DQ6 60 | DQ32 | ace we DO1S|——oDGx4
25| DQ24 | 61 | DOt4 moo—— [
26 | DQ7 62 | DQ33
27 | DQ25 63 | DQ15
28 | A7 64 | DQ34
29 | NC 65 | DQ16
30 | vee 66 [ NC
31 | A8 67 | PD1
32 | A9 68 | PD2
33 | NC 69 | PD3
34 | RAS2 70 | PD4
35 | NC 71 | NC
36 | NC 72 | Vss

PRESENCE DETECT PINS

PIN 70 -80 100
PD1 Vss Vss Vss
PD2 Vss Vss Vss
PD3 Vss NC Vss
PD4 NC Vss Vss

B 4b?5088 pops5502 575
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ABSOLUTE MAXIMUM RATINGS

HYM532120 W-Series
%

SYMBOL PARAMETER RATING UNIT

TA Ambient Temperature 0to 70 ‘C

TsTa Storage Temperature ~55to 150 ‘C

VIN, Vout Voltage on Any Pin'Relative to Vss —1.0t0 7.0 \'/

Vcc Voltage on Vcc Relative to Vss —-1.0t07.0 Vv

los Short Circuit Qutput Current 50 mA
Po Power Dissipation 22 \id
NOTE : Operation at or above Absolute Maximum Ratings can adversely affect device reliability.
RECOMMENDED DC OPERATING CONDITIONS
(Ta= 0°C to 70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vee Supply Voltage 45 50 55 \'J
VIH Input High Voltage 24 - Vee+ 1.0 \
ViL Input Low Voltage -1.0 - 08 Vv

NOTE : All voitages are referenced to Vss.

M u4L75088 0005503 uDl EM
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~BYUNDAI : HYM532120 W-Series
- — —  _________________

DC CHARACTERISTICS

(Ta= 0°C to 70°C, Vce= 5V 10%, Vss= 0V, unless otherwise noted.)

SYMBOL | PARAMETER TEST CONDITIONS ggsvsg'/‘ MIN. [MAX | UNIT| NOTE
I Input Leakage Current Vss< VINS Vee+ 1.0, 201 20| pA
{Any Input Pin) All other pins not under test= Vss
o Output Leakage Current | Vsss VouT< Vce, | -10] 10} pA
(High Impedance State) | AAS & TAS at ViH
lccr | Vee Supply Current, tRC= tRC (min.) 70 -1 320 mA| 1,23
Operating - 80 -| 280
100 -1 240
lcc2 | Vcc Supply Current, HAS & CAS at ViH, o - 4| mA
TTL Standby other inputs> Vss
lcca | Vee Supply Current, trc= tRC (min.) 70 -1 320 mA| 13
RAS-only refresh 80 -{ 280 .
. 100 -| 240
lcc4 | Vee Supply Current, tPc= tPC (min.) 70 - 240 mA| 1,23
Fast Page mode 80 - 220
100 -| 200
lccs | Vee Supply Current, RAS & CAS > Vee-0.2V - 21 mA
CMOS Standby . SL-part -| 0.8 5
lccs | Voc Supply Current, tRC= tRC (min.) 70 -| 320 mA| 13
UAS-before-FAS refresh 80 -| 280
100 - | 240
lcc7 | Vec Supply Current, tRC= 250ps, tRAS< - 9| mA| 1,45
Battery Back Up CAS= CBRcycling or 0.2V 300ns
(SL-part only) WE= Vee-0.2v
AQ-A9= Vcc-0.2Vor 0.2V tRAS< -1 1.2
DQO-DQ31= Vce-0.2V, 0.2V, 1us
or open
lccs | Vec Supply Current, RAS & CAS <0.2v 1.0 mA
Self Pefresh other pins same as lcc?
(SL-Part only)
VoL Qutput Low Voltage loL= 4.2mA -1 04| V
VoH | Output High Voitage loH= —-6mA 24 -l v
NOTE :

1. Iec1, lces, lces, Icce and lec? depend on cycle rate.

2. lcet, lees, Icc4 and lecs depend on output loading. Specified values are obtained with the output open.

3. Icc is specified as average current. for lcc1, lcea and lccs, address can be changed maximum two times

" while BAS= VL. for Icc4, address can be changed maximum once while TAS= VIH.

4. Only trRAs(max.)= 1psis applied to refresh of battery backup but tRAS(max.)= 10us is applied to normal
functional operation.

5. lces(max.)= 2mA, lcc7 and Iccs are applied to SL-part only (HYM532120SLW/SLTW/SLWG/SLTWG).

B 4575088 0005504 348 WM
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AC CHARACTERISTICS

{Ta= 0°C to 70°C, Vcc=_5Vi 10%, Vss= 0V, unless otherwise noted.) NOTE : 1, 2, 3

# | SYMBOL PARAMETER 70 Y Sertee
" 0 | 100
N WA | [ | U | NOTE
1| tRC Random Read or Write Cycle Time 130 -] 150 -1 180 -| ns
2| trRPc RAS to CAS Precharge Time 0 - 0 - | 245 -| ns
3| trc Fast Page Mode Cycle Time 45 -| 50 -| 60 -| ns
4| WHcP | HAS Hoid Time from TAS Precharge 45 -] 45 -1 125 -| ns
5| trRAC Access Time from RAS - 70 -| 80 -1 100 | ns 510,11
6| tcac Access Time from CAS -1 2 - 20 -1 26| ns | 510
71 tAA Access Time from Column Address -1 35 -1 40 -] 50| ns | 511
8| tcra Access Time from CAS Precharge -] 40 -| 45 -| 55| ns | B
9] toz CAS to Output Low Impedance 0 - 0 - 0 -| ns 5
10 | tOFF OQutput Buffer Turn-off Delay 0| 20 0] 2 0f 151 ns 6
11| tr Transition Time (Rise and Fall) 3( 50 3| 50 3| 50| ns 4
12 | tRP RAS Precharge Time 50 -| 60 -1 70 -| ns
13 | tRAs RAS Pulse Width 70 [10K| 80 [10K| 100 | 10K | ns
: 14 | tRasP | RAS Pulse Width (Fast Page Mode) 70 100K | 80 [100K [ 100 100K | ns
i 15 | tRSH HAS Hold Time 20 - 20 -| 25 -| ns
16 | tcsh | CAS Hold Time 70 -| 80 - | 100 -| ns
! 17 | tcas TAS Pulse Width 2 [10K]| 20 [ 10K| 25 10K | ns
18 | tRcD HAS to CAS Delay 2| 5] 20| 60| 25 75| ns | 10
19 | tRAD RAS to Column Address Delay Time 15| 35| 15| 40] 20| 50| ns 11
20 | tcRp CAS to RAS Precharge Time 5 - 5 -1 10 -| ns
21 | tcp CAS Precharge Time 10 -1 10 -| 10 -| ns
22 | tasm Row Address Sat-up Time 0 - 0 - 0 -| ns
23 | tRAH Row Address Hold Time 10 - 10 -] 15 -| ns
24 | tasc Column Address Set-up Time 0 - 0 - 0 -| ns
25 | tcaH Column Address Hold Time 15 -1 15 -1 20 -| ns
26 | tAR Column Address Hold Time from RAS 55 -1 80 -| 75 -| ns
27 | tRAL Column Address to RAS Lead Time 35 -1 40 -{ 50 -| ns
28 | tRcs Read Command Set-up Time 0 - 0 - 0 -| ns
29 | tRCH Read Command Hold Time 0 - 0 - 0 -| ns 7
Referenced to CAS
30 | tRRH Read Command Hold Time 0 - 0 - 0 -| ns 7
Referenced to HAS
31 [ twcH Write Command Hold Time 15 -] 15 -1 20 -| ns
32 | twcR | Write Command Hold Time from RAS 55 -| 60 -| 75 -{ns
33 | twp Write Command Puise Width 15 -| 15 -{ 20 -| ns
34 | tRWL Write Command to RAS Lead Time 20 -1 2 -| 25 -| ns
35| tcwL Write Command to TAS Lead Time 20 -1 2 -| 25 -| ns
36 | tbs Data-In Set-up Time 0 - 0 - 0 -| ns 8
37 | tOH Data-In Hold Time 15 -| 15 -] 20 | ns 8
38 | tbHR Data-in Hold Time Referenced to RAS 55 -| 60 -| 75 -| ns
39 | tREF Refresh Period (1024 cycles) -| 16 -1 16 -1 16| ms
SL-part - | 266 - | 256 - | 256 12
40 | twes Write Command Set-up Time 0 - 0 -| ns 9

M 4L75088 0005505 264 WM
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AC CHARACTERISTICS

(continued)
HYMB32120W-Serles _
# |svuBoOL PARAMETER 70 80 100 UNIT | NOTE
MIN. | MAX. | MIN. [MAX. | WON. TMAX. |
41 | tCsR CAS Set-up Time (CBR Cycle) 10 -1 10 -1 10 -{ns
42 | tcHR TAS Hold Time (CBR Cycle) 15 -1 15 -1 20 -t ns
43 | tcPT CAS Precharge Time (CBR Counter Test) | 40 -1 40 -1 50 -] ns
44 | tRPS FAS Precharge Time 130 -] 150 -1 180 -1 ns
(Self Refresh Cycle)
45 |tcus  [CAS Hold Time . -50 -1 50 -| 50 -] ns
(Self Refresh Cycle) ’
46 |trass |RAS Pulse Width . 100 -{ 100 -1 100 -1 ns
(Seif Refresh Cycle)
47 | tRPS RAS Precharge Time 130 - 130} -1 130 -] ns
(Self Refresh Cycle)
48 | tCHS TAS Hold Time -50 -1 50 -| 50 -| ns
(Self Refresh Cycle)

- EB 45?5088 0005506 110 HE
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%

NOTE :

1. An initial pause of 200us is required after power-up followed by 8 RAS cycles before proper device operation
is achieved. In case of using internal refresh counter, a minimum of 8 CAS-before-RAS initilization cycles in-
stead of 8 RAS-only refresh cycles are required. The device should be carefully initialized to be prevented
from being entered into muhi bit test mode.

2. If HAS= Vss during power-up, the HYM532120 could begin an active cycle. This condition resuits in higher
power-up current than necessary demands from the power-up. It is recommended that RAS and CAS track
with Vcc during power-up or be held at a valid ViH in order to minimize the power-up current.

. 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 HY5118160 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.

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

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

11.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,

12.tREFmax.)= 256ms is applied to SL-part only (HYM5321 20SLW/SLTW/SLWG/SLTWG).

GoON Ovh W

CAPACITANCE

Ta= 25°C, Voc= 5V 10%, Vss= OV, = 1MHz, unless otherwise noted.)

SYMBOL | PARAMETER TYP. MAX. UNIT
CIN1 Input Capacitance {A0-A9) - 25 pF
Cinz Input Capacitance (WE) - 25 PF
CiNa Input Capacitance (RASU-RASZ) - 20 pF
CiNg input Capacitance (CAS0-CASS) - 20 pF
Coa Data Input/Output Capacitance (DQ0-DQ31) - 15 pF

B 4E?5088 0005507 057 MW
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PACKAGE INFORMATION

72 pin 'Single In-line Memory Module (W ; Tin-Lead plated, WG ; Gold plated)

HYM532120/SL (SOJ Mounted)
UNIT : INCH mm)
TOLERANCE : +:0.005(0.13)
‘ 4.250(107.95) o
0.133(3.98) 3.984(101.19) | 0.20(S.08)MAX. I
T

0.125(3. 17}MIN.

| 0.034(1.97)
0.047(1.16)

0.100(2 S4)MIN.

i

0.041+/-0.004(1 | 040/-010)

HYMS532120T/SLT (TSOPI Mounted)

FOLERARCE ) 0.00810.13

4.250(107.98)
0.133(3.38) 3.984(101.19) 0150 .81

N
0.250(8.%6 Ple o N 0.1250.+
R.062
0.57) S
00000209 L R0.062+/-0.004(1.67+/:0.10) 0.250(6.35 400{10. |oosq1x_7)
0.250(8.35 3750 0.047(1.15)
75008.28)

0.100{2. S4JMIN.

it

0.041+/-D. IWDW)

BE 475088 0005508 793 WA
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ORDERING INFORMATION

HYM532120 W-Series

PART NUMBER SPEED POWER | PACKAGE PLATING
HYM532120W 70/80/100 SIMM | Tin-Lead
HYM532120SLW 70/80/100 | SL-part| SIMM | Tin-Lead
HYM532120TW 70/80/100 SIMM_| Tin-Lead
HYM532120SLTW 70/80/100 | SL-part| SIMM | Tin-Lead
HYM532120WG 70/80/100 SIMM Gold
HYM532120SLWG 70/80/100 | SL-part| SIMM Gold
HYM532120TWG 70/80/100 SIMM Gold
HYMS532120SLTWG 70/80/100 | SL-part| SIMM Gold

|

|

1

|

\
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