*XYUNDAI

HYM532220A W-Series

2M x 32-bit CMOS DRAM MODULE

DESCRIPTION

The HYM532220A is a 2M x 32-bit Fast page mode CMOS DRAM module consisting of four HY5118160B in 42/42
pin SOJ or TSOPII on a 72 pin glass-epoxy printed circuit board. 0.22uF decoupling capacitor is mourtted for

each DRAM.

The HYMS32220AW/SLW/TW/SLTW are Tin-Lead plated and HYMS532220AWG/SLWG /TWG/SLTWG are Gold
plated socket type Single In-line Memory Modules suitable for easy interchange and addition of 8M byte memory.

FEATURES

Low power dissipation

Max. self-retresh 11.0mW (SL-part)

Max. battery back-up 1.9mW (SL-part)
Max. CMOS standby 1.7mW (SL-part)

5.5mw
Max. TTL standby 11.0mW
Max. operating
Speed Power
60 880mwW
70 825mw
80 770mwW
- 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
80 80ns 20ns 50ns
- Fast page mode operation

1024 refresh cycles / 16ms

PIN DESCRIPTION

1024 refresh cycles / 256ms (SL-pan)

S ]
3 @
az
TAS-before-RAS, RAS-only, Hidden refresh, Self-refresh
o |

RASO-RAS3 | Row Address Strobe
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

PIN CONNECTION

3%

72

This document is a general product description and is subject 1o change without notice. Hyundai electronics does not assume any
responsibility for use of circuits described. No patent licences are implied.
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<NYUNDAI HYM532220A W-Series
PIN NAME BLOCK DIAGRAM
# NAME # NAME
1| Vss 37 | NC T o
2 | pao 38 | NC . — - — -
3 | ba1s 39 | vss ARS0 0= B X om o = © RASH
4 | DQ1 40 | CASO = pa2 o pa2 E [y
5 | DQ19 41 | CAS2 ool B —
6 | DQ2 42 | CAS3 el —
7 | DQ20 43 | CAST pa7 ; ; par
8 | pa3 44 | RASO REF o WR oo [ oG 0% gmEl_
9 | DQ21 45 | RAST barof—pg;——] 02
10 | Vcec 46 | NC D012 :f— por2
1| NC 47 | WE bars [
12 | AD 48 | NC Ace WE DQIS Ote i T
13 | Al 49 | DQS ™ o
14 | A2 50 | DQ27 — s — o
15 | A3 51 | DQ10 RS2 o A D D 0 s o FAS3
16 | M 52 | DQ28 a3 b D2 0%z &y
17 | A5 53 | DQM v = o
18 | A6 54 | DG pos [— g —]oas
19 [ NC 55 | DQ12 oo7 = pa7
20 | DQ4 56 | DQ30 = o oo bos | O 106 poas
21 | DQ22 57 | DQ13 bara DF0 powe
22 DQ5 58 DQ31 DQ12 pQt2
23 | Doz | 59 | Voo S
24 | DQ6 60 | DQ32 A0 WE DA18 28— D01SEE ap9
25 | D24 61 | DQi4 %90 ] [
26 | DQ7 62 | DQ33 e
27 | DQ25 63 | DQ15
28 | A7 64 | DQ34
29 | NC 85 | DQ16
30 | Vcc 66 | NC
31 | A8 67 | PD1
32 | A9 68 | PD2
33 | RAS3 69 | PD3
34 | RAS2 70 | PDa
35 | NC 71 | NC
36 | NC 72 | Vss

PRESENCE DETECT PINS

PIN 60 -70 -80
PD1 NC NC NC
PD2 NC NC NC
PD3 NC Vss NC
PD4 NC NC Vss

208

1CD07-10-DEC94



“RYUNDAIL HYM532220A W-Series

—
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 °C
TstG Storage Temperature -55t0 150 ‘C
VIN, VouT Voltage on Any Pin Relative to Vss -1.0t07.0 Vv
vee Voltage on Vcc Relative to Vss —1.0t0 7.0 \
los Short Circuit Output Current 50 mA
Po Power Dissipation 44 W
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
vce Supply Voltage 45 5.0 5.5 Vv
VIH Input High Voltage 2.4 - Vee+ 1.0 v
ViL Input Low Voltage -1.0 - 0.8 Vv

NOTE : All voltages are referenced to Vss.
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*HYUNDALI

DC CHARACTERISTICS

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

HYM532220A W-Series

SYMBOL | PARAMETER TEST CONDITIONS SPEED/ | MIN. [MAX. [ UNIT| NOTE
POWER
ILi Input Leakage Current Vss< Ving Vee+ 1.0, 40| 40| pA
(Any Input Pin) All other pins not under test= Vss
Lo Output Leakage Current Vss< VouTVee, 20| 20 pA
(High Impedance State) | FAS & CAS at Vi
lcet Vcce Supply Current, tRc= tRC {min.) 60 324 | mA| 1,23
Operating 70 - | 304
80 284
Icc2 | Vce Supply Current, RAS & CAS at ViH, - 8| mA
TTL Standby other inputs> Vss  SL-PART 4
lcca | Vee Supply Current, tRC= tRC (min.) 60 -1324 [ mA| 13
RAS-only refresh 70 - | 304
80 -| 284
lcca Ve Supply Current, tPC= tPC (min.) 60 -1 24 mA| 123
Fast Page mode 70 - | 204
80 -| 184
Ilccs | Vec Supply Current, RAS & CAS > vee-0.2v 4| mA
CMOS Standby Sl-part - 1.2 5
lcce | Vec Supply Current, tRC= tRC {min.) 60 -1 324 mA} 13
CAS-before-HAS refresh 70 - | 304
80 -| 284
lcc7 | Vee Supply Current, tRC= 250us, tRAS < -| 114! mA| 1,45
Battery Back Up CAS= CBRcycling or 0.2V 300ns '
(SL-part only) WE= Vce0.2v
AQ-A9= Vcc-0.2Vor 0.2V tRAS < 1.8
DQO-DQ31= Vcc0.2V, 0.2V, 1us
or open
lccs Vce Supply Current, RAS & CAS <0.2v 1.4 | mA
Self Pefresh other pins same as Icc7 i
(SL-Part only) ! ‘
VoL Output Low Voltage loL= 4.2mA -1 04, V
VoH | Output High Voltage IoH= -5mA 2.4 -V
NOTE :

1. lcc1, lees, lecd, Iccs and lec7 depend on cycle rate.
2. lcc1. lees, lcca and lece depend on output loading. Specified values are obtained with the output open.
3. Icc is specified as average current. for fcc1, lcea and fecs, address can be changed maximum two times
while HAS= VIL. for lcc4, address can be changed maximum once while TAS= VIH.
4. Only tRag(max.)= 1ps is applied to refresh of battery backup but tRaS(max.)= 10us is applied to normal
functional operation.

5. lccs{max.)= 4mA lcc7 and lccs are applied to SL-part only (HYMS532220ASLW/SLTW/SLWG/SLTWG).
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HYUNDAI

AC CHARACTERISTICS

HYM532220A W-Series

(Ta= 0°C to 70°C, Vcc= 5V 10%, Vss= 0V, unless otherwise noted.) NOTE : 1. 2,3

HYM532220W-Series
# | symBOL PARAMETER 70 80 -100 UNIT | NOTE
[MIN. JTMAX. [ MIN. [MAX. | MIN. [MAX..
1| tRC Random Read or Write Cycle Time 110 -1 130 - | 150 - ns
2| tRrC RAS to CAS Precharge Time 5 - 5 - 5 ns | 1524
3| tec Fast Page Mode Cycle Time 40 -1 40 -| 50 ns
4 | trRHcP | HAS Hold Time from CAS Precharge 40 -| 40 -| 50 -| ns
5| trac Access Time from RAS - | 60 -1 70 -| 80| ns [510,11
6| tcac Access Time from CTAS -] 15 20 -1 20| ns | 510
7| tAaa Access Time from Column Address -1 30 -1 35 -1 40| ns | 511
8| tcpa Access Time from CAS Precharge -| 35 -| 35 -| 45| ns 5
9| tciz CAS to Output Low Impedance 0 - 0 - 0 -| ns 5
10 | tOFF Output Buffer Turn-off Delay 0| 15 0| 15 0| 15| ns 6
11| T Transition Time (Rise and Fall) 3| 50 3| 50 3] 50| ns 4
12 | tRP HAS Precharge Time 40 -] 50 -] 80 -| ns
13 | tRAS RAS Pulse Width 60 [10K| 70 [ 10K | 80| 10K | ns
14 | trasP | RAS Pulse Width (Fast Page Mode) 60 fOOK | 70 [100K | 80 HOOK | ns
15| tRSH RAS Hold Time 15 - 20 - 20 - | ns
16 | tcsH CAS Hoid Time 40 -1 50 -| 60 -| ns
17 | tcAs CAS Pulse Width 15 |10K | 15| 10K | 15| 10K | ns
18 | tRCD RAS to UAS Delay 15| 45| 20| 50| 20| 60| ns 10
19 | RAD HAS to Column Address Delay Time 15 30| 154 35| 20| 40| ns 11
20 | tcrp CAS to RAS Precharge Time 5 - 5 - 5 - | ns
21| tcp CAS Precharge Time 10 -1 10 -1 10 -| ns
22| tasr Row Address Set-up Time 0 - 0 - 0 ns
23 | tRAH Row Address Hold Time 10 -1 10 - 10 -| ns
24 | tasc Column Address Set-up Time 0 - 0 - 0 ns
25 | tcaH Column Address Hold Time 10 15 15 -| ns
26 | tAR Column Address Hold Time from RAS 55 60 -1 75 -| ns
27 | tRAL Column Address to RAS Lead Time 30 35 40 - | ns
28 | trcs Read Command Set-up Time 0 - 0 0 -1 ns
29 | tRCH Read Command Hold Time 0 - 0 - 0 -| ns 7
Referenced to CAS
30 | tRRH Read Command Hold Time 0 - 0 - 0 -1 ns 7
Referenced to FAS
31 | twcH Write Command Hold Time 15 -] 15 -| 18 ns
32 | twcr Write Command Hold Time from RAS 55 60 75 -| ns
33 | twp Write Command Pulse Width 10 10 -| 10 -1 ns
34 | tRWL Write Command to RAS Lead Time 20 20 20 -| ns
35| tcwL Write Command to TAS Lead Time 20 20 -1 20 -{ ns
36 | tDs Data-In Set-up Time 0 - 0 - 0 -| ns 8
37 | tDH Data-ln Hold Time 15 - 15 -1 20 ns 8
38 | toHR Data-In Hold Time Referenced to AAS 55 -| 60 - 75 -| ns
39 | tREF Refresh Period (1024 cycles) - | 16 -| 16 - 16 | ms
Sl-part - | 256 - | 266 -| 256 12
40 | twcs Write Command Set-up Time 0 - 0 ns 9
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*RYUNDAI HYM532220A W-Series

AC CHARACTERISTICS

(continued)
HYM532220W-Series
# |SYMBOL PARAMETER -70 -80 -100 UNIT | NOTE
MIN. [ MAX_ | MIN. [ MAX. [ MIN. [MAX.
41 | tCSR CAS Set-up Time {CBR Cycle) 5 - 5 - 5 -1 ns
42 | tCHR CAS Hold Time (CBR Cycle) 10 - 10 -1 10 - | ns
43 | tcpPT CAS Precharge Time (CBR Counter Test) | 35 -1 35 -| 40 - | ns
44 | tRPS RAS Precharge Time 110 -1 130 -1 150 - | ns
(Self Refresh Cycle)
45 | tCHS CAS Hold Time -50 -1 50 - -50 - | ns
. (Self Refresh Cycle)
46 | tRass  |RAS Puise Width 100 -| 100 - | 100 -1 us
[ (Self Refresh Cycie)
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*XYUNDAL HYM532220A W-Series

NOTE :

1. Aninitial 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 muilti bit test mode.

2. If RAS= Vss during power-up, the HYM532220A could begin an active cycle. This condition resuits in higher

power-up current than necessary demands from the power-up. It is recommended that BAS and TAS 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 HY5118160B 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 ievels.

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

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

tWCSs 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 tRAC{max.) can be met. tRCD(max.) is specified as a refer-
ence point only. If tRCD is greater than the specified tRcD(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.tREAmax.)= 256ms is applied to SL-part only {HYM532220ASLW/SLTW/SLWG/SLTWG).

ocus W

© N

CAPACITANCE
(Ta= 25°C, Vcc= 5V+ 10%, Vss= 0V, f= 1MHz, unless otherwise noted.)

SYMBOL | PARAMETER TYP. MAX. UNIT
CiNt Input Capacitance {A0-A9) - 40 pF
CiNz Input Capacitance {(WE) - 40 PF
CiN3 Input Capacitance (RAST-RAS3) - 15 pF
Cing Input Capacitance (CAS0-CAS3) - 20 pF
Coba Data Input/Output Capacitance (DQ0-DQ31) 20 pF
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N YUNDAI HYM532220A W-Series

PACKAGE INFORMATION

72 pin Single In-line Memory Module (W ; Tin-Lead plated, WG ; Gold plated)
HYMS532220A/ASL (SOJ Mounted)

UNIT INCH(mm)
TOLERANCE  +/-0.005{0 13)

0.225{5 T1)MIN.

0.370{0 40)MAX

" 4250(107 95| .

0 133(3.38, 3964{101 18)
T

L
0250(6.35 €}° o N 012503 17MIN
057 I /LED]]]IDIEIID]IIIHIDIEIE]JIUID_ h —_—
| _ALoosansn,

00802 03 L RO 0620 004(1 5740 10) 025016 35)
0047(1.161
0.250(5.35) 3 750(88 25, |
'
0 010(0 25)MAX
oosa|27 omuooouowoxo;

HYMS532220AT/ASLT (TSOPII Mounted)

UNIT INCH(mm}
TOLERANCE +'-0 005(0 13)

o 4.250(107 95) o 0 225(5 71}MIN

013303 32}_[ 3983(101 19) 0 250(5 35)MAX
-

0 250(6 35) Dle ° N 0.125(3 17)MIN
ﬂﬂ_}ﬁ _L'T +
s T T T h 3
0400(10 18]
|oog

00802 03 L RD 062~--0 004{1 57+-0 10) .~ 0.250(6 35 0054137

0 250(6 35 3 750(95.25) 00‘7“ 9

oosouz7)| | |no4|-ooo4|o4v 0101
| 0041 D8v

0 125+.-0 002(3 18+:-0 051}DIA

0 010{0 25)MAX
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*RYUNDAI

HYM532220A W-Series

ORDERING INFORMATION

PART NUMBER SPEED POWER | PACKAGE PLATING
HYM532220AW 60/70/80 SIMM Tin-Lead
HYM532220ASLW 60/70/80 | SL-part SIMM Tin-Lead
HYM532220ATW 60/70/80 SIMM Tin-Lead
HYMS532220ASLTW 60/70/80 | SL-part SIMM Tin-Lead
HYMS532220AWG 60/70/80 SIMM Gold
HYM532220ASLWG 60/70/80 | Sl-part SIMM Gold
HYM532220ATWG 60/70/80 SiMM Gold
HYM532220ASLTWG 60/70/80 | Sl-part SIMM Gold
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