“XYUNDAI HYM5V64124A R-Series

Unbuffered 1M x 64-bit CMOS DRAM MODULE
with EXTENDED DATA OUT

DESCRIPTION

The HYM5VB4124A is a 1M x 64-bit EDO mode CMOS DRAM module consisting of four HY51V18164B in 42/42
pin SOJ or 44/50 pin TSOP-Il and one 2048 bit EEPROM on a 168 pin glass-epoxy printed circuit board. 0.1uF
and 0.01uF decoupling capacitors are mounted for each DRAM. The HYM5V64124ARG/ATRG/ASLRG/ASLTRG is
Gold plated socket type Dual In-line Memory Modules suitable for easy interchange and addition of 8M byte
memory.

FEATURES PIN CONNECTION

« Low power dissipation
Max. self-refresh 5.0mW (SL-part)
Max. battery back-up 6.5mW (SL-part)
Max. CMOS standby 2.9mW (SL-part)

14.4mwW
Max. TTL standby 28.8mwW
ax. operating
Speed Power
60 2.45W
70 2.16W
80 1.87W

« Single power supply of 3.3V+ 10%
- TTL compatible inputs and outputs
[Fast accegs time
Speed tRAC tCAC tHPC
60 60ns 15ns 25ns
70 70ns 20ns 30ns
80 80ns 20ns 35ns
- EDO mode operation
- CAS-before-RAS, RAS-only, Hidden refresh and Self-refresh
+ 1024 refresh cycles / 256ms (SL-part)
1024 refresh cycles / 16ms
« Serial Presence Detect

PIN DESCRIPTION

HASD,RASZ Row Address Strobe
CASD - CAS Column Address Strobe
WEQ,WE2 Write Enable

OE0,OE2 Output Enable

AQ-A9 Address Input

DQO-DQB3 Data Input/Output

SLC Serial PD Clock Input

SDA Serial PD Data Input/Output
SAQ-SA2 Serial PD Device Add. Input|
Vce Power (+ 5V)

Vss Ground

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.
1CE16-10-APR96 ©1995 Hyundai Semiconductor
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HYM5V64124A R-Series

XYUNDAI
PIN NAME
# | NAME # | NAME # | NAME # | NAME
1| Vss 43 | Vss 85 | Vss 127 | Vss
2 | DQO 44 | OE2 86 | DQ32 128 | NC
3 | DQ1 45 | RAS2 87 | DQ33 129 | NC
4 | DQ2 46 | CASZ 88 | DQ34 130 | CAS6
5 | DQ3 47 | CAS3 89 | DQ35 131 | CAS?
6 | Vco 48 | WE2 90 | Vce 132 | NC
7 | DQ4 49 | Vcc 91 | DQ36 133 | Vee
8 | DQ5 50 | NC 92 | DQ37 134 | NC
9 | DQ6 51 | NC 93 | DQ38 135 | NC
10 | DQ7 52 | NC 94 | DQ39 136 | NC
11 | DQ8 53 | NC 95 | DQ40 137 | NC
12 | Vss 54 | Vss 96 | Vss 138 | Vss
13 | DQ9 55 | DQ16 97 | DQ41 139 | DQ48
14 | DQ10 56 | DQ17 98 | DQ42 140 | DQ49
15 DQ11 57 DQ18 99 DQ43 141 DQ50
16 | DQ12 58 | DQ19 100 | DQ44 142 | DQ51
17 | DQ13 59 | vec 101 | DQ45 143 | Vec
18 | vce 60 | DQ20 102 | Vco 144 | DQ52
19 | DQ14 61 | NC 103 | DQ46 145 | NC
20 | DQ15 62 | NC 104 | DQ47 146 | NC
21 | NC 63 | NC 105 | NC 147 | NC
22 | NC 64 | Vss 106 | NC 148 | Vss
23 | Vss 65 | DQ21 107 | Vss 149 | DQ53
24 | NC 66 | DQ22 108 | NC 150 | DQ54
25 | NC 67 | DQ23 109 | NC 151 | DQ55
26 | Vco 68 | Vss 110 | Vee 152 | Vss
27 | WEO 69 DQ24 111 NC 153 DQ56
28 | CASO 70 | DQ25 112 | CAS4 154 | DQ57
29 | CAST 71 | DQ26 113 | CASH 155 | DQS58
30 | RASO 72 | DQ27 114 | NC 156 | DQ59
31 | OF0 73 | Veo 115 | NC 157 | Vce
32 | Vss 74 | DQ28 116 | Vss 158 | DQ60
33 | AD 75 | DQ29 117 | A1 159 | DQ61
34 | A2 76 | DQ30 118 | A3 160 | DQB2
35 | A4 77 | DQ31 119 | A5 161 | DQB3
36 | A6 78 | Vss 120 | A7 162 | Vss
37 | A8 79 | NC 121 | A9 163 | NC
38 | NC 80 | NC 122 | NC 164 | NC
39 | NC 81 | NC 123 | NC 165 | SAO
40 | Vce 82 | SDA 124 | Vce 166 | SA1
41 | Vee 83 | SCL 125 | NC - 167 | SA2
42 | NC 84 | Vco 126 | NC 168 | Vcc
B 4575088 000584k 5uT IN
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‘X YUNDAI

HYM5V64124A R-Series

SERIAL PD BYTE DEFINITION

BYTENUMBER

FUNCTION DESCRIBED FUNCTION VALUE

Byte 0 Number of Byte written during module production 15 Bytes OFh

Byte 1 Total Byte of Serial Presence Detect Device 256 Bytes 08h

Byte 2 Memory Type EDO 02h

Byte 3 Number of ROW Addresses 10 0Ah

Byte 4 Number of COLUMN Addresses 10 0Ah

Byte § Number of Banks 1 Bank 01h

Byte 6 Module Data Width 64bit 40h

Byte 7 Module Data Width(Continued) Not Used 0oh

Byte 8 Module Interface Levels LVTTL 01h

Byte 9 tRAC 60ns 3Ch

70ns 46h

80ns 50h

Byte 10 tCAC 17ns 11h

20ns 14h

20ns 14h

Byte 11 Module Configuration Type None 00h

Byte 12 Refresh Rate/Type Normal(15.6us) 00h

SL-Part(250us) 86h

Byte 13 Primary DRAM Width x16 10h

Byte 14 Error Checking DRAM width None 00h
Byte 15 - 255 Undefined Undefined Undefined

NOTE:

1. Serial PD intertace is standard !IC architecture.
2. Pull-up resistors(4.7K typical valus) are required on all open collector bus devices (SCL and SDA).
3. Current sink capability on SCL and SDA (loL max) must be at least 3ma to maintain a valid low level.

IiIC BUS INTERFACE
SYMBOL RATING NOTE
CMAX 400pF 1
fMAX 80 KHz(3.3V) 2
100 KHz(5.0V)
oL MAX 3mA
NOTE:

1. The maximum number of devices connected on the IIC bus is controlled by the maximum allowable
capacitance which is 400pF per line.
2. The maximum NIC system clock frequency depends on Vcc.

B u4L?5088 0005847 4iL WE
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“NYUNDAI HYM5V64124A R-Series

BLOCK DIAGRAM

RAS0 G6— RAS DQ0 |———o DQO RASZ2 © RAS DQ0 |——o DaQ32
CASO O LCAS DQ1 |—o DAt CAS4 © LCAs DQ1 |—o DQ33
OE0 O- OE DQ2 |—o DQ2 OE2 © OE DQ2 ———o Dass
pQ3 b——o Dpa3 DQ3 |—° DQ35
DQ4 |——o0 DQ4 DQ4 —o0 DQ36
DQs ———o Das DQs ———o0 DQ37
DQs ———o Das Das ——o DQas
D0 pe7 |———o a7 D2 pa7 |———onba3e
DQ8 |——o Da8 D@8 O DQ40
CAS1 UCAS DAY }—— o Dag CASS5 o UCAS DQ9 ———o DQ4t
DQ1o}———o0 DQ10 DQIO}————0 DQ42
pDQitb———o Da11 pQ11}———o0 DQ43
pQi2——o DQ12 : DQ12}—————0 Do44
DQ13}——o DQ13 DQ13}——o0 DQ4s
DQt4f——o0 DQ14 DQ14f——o0 DQ46
poe We DQ1S|——>° pats 0o WE DQ15}—————0 DQ47
RAS DQ0 ——=C DQ16 RAS DQo ——o DQ48
CAS2 © LCAS DQ1 f— DQ17 CAS6 o— LCAS DQ1 |—© DQ49
4 OE pQ2 b———o ba1s — O DQ2 ——o0 DQSo
DQ3 }———o DO19 DQ3 ———o D51
DQ4 |——o DQ20 DQ4 ——0 DQS2
DQs —o Da21 . DOs }——o DQs3
DQs —o° DQ22 DQ§ |———o0 DQS4
D1 oa7 ———ooDa23 D3 oe7 |——o Dass
DQ8 |——o bQ24 DQ8 ——o DQsé
cAas3 O———UCAS DQ9® [—o DQ25 cAs7 o——| UCAS DQ9 }———o DQ57
DQ10}————o0 DQ26 pQio}———o Dass
DQ11p—0 DQ27 DQ11}———o0 DQSs9
DQ12}—0 DQ28 DQi2}————o DQE0
DQ13|——>0 DQ28 DQ13}——-o0 DQe1
DQ14|——o0 DQ30 pQ14}———o DQ62
A0-9 V‘—E‘ DQisp——o DQ3t A0-9 ﬁ DQiIsp————© DQ63
A0 ©
WE0O O — WE2 ©
SERIAL PD
vee——=—Dons sLC—» ¢o-3DA
C A0 Al A3
I I I
SA0 SA2 SA1
B 4L75088 0OO0O5848 312 WE
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*NYUNDAI HYM5V64124A R-Series
ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT

TA Ambient Temperature - 0to 70 °C

TsTG Storage Temperature -55 to 150 ‘C

VIN, VouTt Voltage on Any Pin Relative to Vss —1.0t0 4.6 \

vce Voltage on Vee Relative to Vss —1.0t0 4.6 \J

los Short Circuit Qutput Current 50 mA

Pp Power Dissipation 28 w

NOTE : Operation at or above Absolute Maximum Ratings can adversely affect device reliability.
RECOMMENDED DC OPERATING CONDITIONS
(Ta= 0°Cto 70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
vce Supply Voltage 3.0 33 3.6 \
VIH Input High Voltage 2.0 - Vee+ 0.3 Y
ViL Input Low Voltage -0.3 - 0.8 \'

NOTE : All voltages are referenced to Vss.

B 4L7?5088 0005849 259 WA
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*XNYUNDAI HYM5V64124A R-Series
DC CHARACTERISTICS
(Ta= 0°C to 70°C, Vce= 3.3V+ 10%, Vss= 0V, unless otherwise noted.)
SYMBOL | PARAMETER TEST CONDITIONS ggslzg' MIN. [MAX. | UNIT | NOTE
1L Input Leakage Current Vss< VINS Vec+ 1.0, -40 | 40 | pA
(Any Input Pin) other pins not under test= Vss
ILo Output Leakage Current | Vss< Vout< Vcc, 10| 10| pA
(High Impedance State) RAS & CAS at VIH
lcct Vce Supply Current, tRC= tRC (min.) 60 -1 680 | mA 1,23
“Operating 70 - | 600
80 - | 520
lcc2 | Ve Supply Current, RAS & CAS at ViH, - 8! mA
TTL Standby other inputs> Vss
Icca | Vee Supply Current, tRC= tRC (min.) 60 -| 680 mA | 1,3
FAS-only refresh 70 -1 800
80 - | 520
lcca | Vee Supply Current, tHPC= tHPC (min.) 60 -1 560 mA 123
EDO mode 70 - | 480
80 - | 440
lccs | Vee Supply Current, RAS & CAS > Vcc0.2v - 4| mA
CMOS Standby Sl-part -] 08
Icce | Vcc Supply Current, tRC= tRC (min.) 60 -1 680 mA | 13
CAS-before-RAS refresh 70 - | 600
80 - { 520
Icc7 | Ve Supply Current, tRC= 250us tRASC -1 1.4 mA | 1,45
Battery Back Up CAS= CBRcycling or 0.2V 300ns
(SL-part only) WE= Vce-0.2V,
A0-A9= Vcc - 0.2V or 0.2V tRASK -1 1.8
DQO-DQB3= Vcc - 0.2V, 0.2V 1us
or apen
Iccs | Ve Supply Current, RAS & CAS= ViL -1 1.4 | mA 5
Self Refresh OE & WE & A0-A9= Vcc - 0.2V or 0.2V
(SL-part) DQO0-DQB3= Vcc - 0.2V, 0.2
or open
VoL Output Low Voltage loL= 2.0mA - 064] V
VOH OQutput High Voltage loH= —2.0mA 2.4 -l Vv
NOTE :
1. lcc, lees, Icca, lece and Icc7 depend on cycle rate.
2. lcet, lees, Icc4, and Iccs depend on output ioading. Specified values are obtained with the output open.
3. Iccis specified as average current. for Icc1, Iccs, and icce, address can be changed maximum two times
while RAS= VIL. for Icc4, address can be changed maximum once while CAS= ViH.
4. Only tRAS(max.)= 1us is applied to refresh of battery backup but tRAS(max.)= 10us is applied to normal
functional operation.
5. lccs(max.)= 0.8mA, Icc7 and lccs are applied to St-part (HYM5V64124ASLRG/ASLTRG).

M 45?5088 0005850 T70 WA
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*XYUNDAI

HYM5V64124A R-Series

AC CHARACTERISTICS

(Ta= 0°Cto 70°'C, Vcc= 3.3V+ 10%, Vas= OV, unless otherwise noted.) NOTE : 1, 2, 3

HYMSV64124A R-Series
# | SYMBOL PARAMETER 60 70 UNIT | NOTE
MIN. | MAX. | MIN. [ MAX. | MIN. [MAX.
11 tRc Random Read or Write Cycle Time 105 -1125 -| 145 -| ns
2| tRwc Read-Modify-Write Cycle Time 142 -1 167 -| 187 -| ns
3| tHPC EDO Mode Cycle Time 25 -] 30 -| 35 -|{ ns
4 | tHPRWC | EDO Mode Read-Modify-Write 73 -1 85 -1 100 -| ns
Cycle Time
5| tRAC Access Time from RAS -1 80 -| 70 -| 80| ns [4,910
6 | tCAC Access Time from CAS -| 15 -1 20 -] 20| ns | 49
7| tAA Access Time from Column Address -1 30 -] 35 -] 40| ns | 410
8| tcra Access Time from CAS Precharge - 35 -1 35 -| 40| ns 4
9| tcLz CAS to Output Low Impedance 0 - 0 - 0 -1 ns 4
10 | tCEZ Output Buffer Turn-off Delay 0| 15 0] 15 0| 15| ns 5
11| tT Transition Time (Rise and Fall) 25| 50| 25| 50| 25| 50| ns 3
12| trP RAS Precharge Time 40 -{ 50 -1 60 - | ns
13 | tRAS RAS Pulse Width 60| 10K| 70| 10K| 80 10K | ns
14 | trasp | RAS Pulse Width (EDO Mode) 60 [100K | 70 [100K| 80 [100K | ns
15 | tRsSH RAS Hold Time 13 - 15 -] 20 - ns
16 | tcsH TCAS Hold Time 40 - 50 -| 60 -| ns
17 | tcAs CAS Pulse Width 13| 10K| 15] 10K| 20[ 10K | ns
18 [ tReD RAS to CAS Delay 20| 45| 20| 50| 20| 60| ns 9
19 | tRAD RAS to Column Address Delay Time 15| 30| 15| 35| 15| 40| ns 10
20 | tcRp TCAS to RAS Precharge Time 5 - 5 - 5 - | ns
21 | tcp TAS Precharge Time 7 -{ 10 -1 10 -| ns
22 | tAsmR 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 -l 15 -{ ns
26 | tAR Column Address Hold Time from RAS 30 -| 35 -1 35 -| ns
27 | tRAL Column Address to RAS Lead Time 30 -1 35 -| 40 -| ns
28 | tAcs Read Command Set-up Time 0 - 0 - 0 -l ns
29 | tRCH Read Command Hold Time 0 - 0 - 0 -| ns 6
Referenced to TAS
30 | tRRH Read Command Hold Time 0 - 0 - 0 -| ns 6
Referenced to RAS
31 [ twcH Write Command Hold Time 10 -1 15 -] 15 -| ns
32 | twcr Write Command Hold Time from RAS 30 -| 35 -1 35 -1 ns
33 | twp Write Command Pulse Width 10 -1 10 - 10 -| ns
34 | tRwL Write Command to RAS Lead Time 15 -| 15 -| 15 -1 ns
35| tewL Write Command to TAS Lead Time 13 -1 15 -1 20 -] ns
36 | tbs Data-in Set-up Time 0 - 0 - 0 -| ns 7
37 | toH Data-in Hold Time 10 - 15 - 15 -| ns 7
38 | tDHR Data-In Hold Time Referenced to RAS 30 -| 35 -] 35 - | ns
39 | tRer Refresh Period (1024 cycles) . 16 - 16 - 16 | ms
SL-part -| 256 -| 256 -| 2566 | ms 12
40 | twcs Write Command Set-up Time 0 - 0 - 0 -1 ns 8
M 4L75088 0005851 907 WA
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<NYUMNDAI ~ HYM5V64124A R-Series

AC CHARACTERISTICS

(continued)
| HYMS5V64124AR-Serles |
# | symeoL PARAMETER 60 -2 80 ____|UNIT | NOTE
MIN |[MAX |MIN |MAX| MIN [MAX

41 | tcwp CAS to WE Delay Time 37 - | 45 -| 45 - | ns 8
42 | tawp | RAS to WE Delay Time 80 -{ 95 -| 105 - | ns 8
43 | tawp Column Address to WE Delay Time | 50 - | 60 -| 65 - | ns 8
44 | tcsm TAS Set-up Time (CBR Cycle) 5 - 5 - 5 -| ns

45 | tCHR TAS Hold Time (CBR Cycle) 10 - [ 10 -1 10 -ins

46 | tRPC PRAS to CAS Precharge Time 5 - 5 - 5 - | ns

47 | tepT CAS Precharge Time (CBR Counter Test) | 30 -] 35 -| 40 - | ns.

48 | tROH RAS Hold Time Reference to OE 10 -1 10 -] 10 -1 ns

49 | toEA OE Access Time - {17 -1 20 - 20} ns

50 | toeD OE to Data Delay 15 -1 20 -1 20 - | ns

51 | tOEZ Output Buffer Turn Off Delay Time fromOE| 0 | 15 0| 15 0} 15| ns 5
52 | tOoEH OE Command Hold Time 15 -1 2 -] 20 -| ns

53 | tcerwp | WE Delay Time from CAS Precharge 55 - | 65 -] 75 - | ns 8
54 | trRHCP | RAS Hold Time from TAS Precharge 40 -1 40 -| 50 - | ns

55 | tWRP WE to HAS Precharge Time (CBR Cycle) 10 -1 10 - 10 - | ns

I 4575088 0005852 843 WH
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XYUNDAI HYM5V64124A R-Series

NOTE :

1. Aniinitial 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-BAS 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.

2. If RAS= Vss during power-up, the HYM5VB4124A could begin an active cycle. This condition results in
higher power-up current than necessary demands from the power-up. It is recommended that FAS and
CAS track with Vcc during power-up or be held at a valid ViH in order to minimize the power-up current.

. Refer to the HY51V18164B data sheet for detailed information.

. Measured with a load equivalent to 2 TTL loads and 100pF. (VoH= 2.0V,VoL= 0.8V)

. tCEZ(max.) IOEZ(MAX), tREZ(MAX) and tWEZ(MAX) define the time at which the output achieves the open cir-

cuit 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 and to WE leading edge in

late write or read-modify-write cycles.

. twCsis not a restrictive operating parameter. |t is included in the data sheet as electrical characteristics
only. lf twesz 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 tACD is greater than the specified tRCD(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.Measured with the specified current load and 100pF.

12.Aburst of 1024 TAS-before-RAS refresh cycles must be executed within 16ms after exiting self refresh (for
SL-part).

13.1f tcwD = tWCS(MIN.), tRWD > tRWD(MIN.), tAWD > tAWD(MIN.) and tCPWD > tCPWD(MIN.), the cycleis a read
modify write cycle and the data output will contain data read from the selected cell. If neither of the above
conditions are met, the condition of the data out (at access time and until CAS goes bach to ViH) is
indeterminated.

14.In TAS before RAS self refresh mode.

In case of using distributed TAS before FAS refresh, refresh 1024 times during a 256ms after reset
In case of using burst TAS before RAS refresh, refresh 1024 times during a 16ms after reset
In case of using RAS only refresh, refresh against all refresh address during a 16ms after reset

15.1f RAS goes to high before TAS high going, the open circuit condition of the output is achieved by CAS

high going. I CAS goes to high before RAS high going, the open circuit condition of the output is

© N A

achieved by RAS high going.
CAPACITANCE
(Ta= 25°C, Vcc= 3.3V+ 10%, Vss= 0V, f= 1MHz, unless otherwise noted.)

SYMBOL PARAMETER TYP. MAX. UNIT
CiNt Input Capacitance {(A0-A9) - 30 pF
CIN2 Input Capacitance (WEO,WE2,0E0,0F2) - 24 pF
CINg Input Capacitance (HAS0, RAS2) - 24 pF
CiNg Input Capacitance (CAS0-CAS?7) - 17 pF
Coa Data Input/output Capacitance (DQO-DQ63) - 17 pF

M 4675088 0005853 74T WA
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“XYUNDAI HYM5V64124A R-Ser;e:

PACKAGE INFORMATION

168 pin Dual In-line Memory Module (RG ; Gold plated)

5250013005

[
0.1183.00MIN 5.014(127.3%)
1

R0.079
2.00)

0.118(3.00,

020(508MAX. |, 0.150(3.81)MAX.
Ll

T | ‘ | | i
0 o TE L

l 0.054(1.37) | | 0.084(1.37)

0.047(1.9) 0.047(1.18)

0.125(3.18) 0.079+/-0.004{2.00+/-0.10)

UNIT : INCH(mm)
TOLERANCE : +/-0.008{0.13)

B 45?5088 0005854 blbL N
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“NYUNDAI HYM5V64124A R-Series

ORDERING INFORMATION

PART NUMBER SPEED | POWER | PACKAGE | PLATING
HYMSVB4124ARG 60/70/80 DIMM Gold
HYMS5V64124ASLRG 60/70/80 | SlL-part DIMM Gold
HYM5V64124ATRG 60/70/80 DIMM Gold
HYMS5V64124ASLTRG 60/70/80 | Sl-part DIMM Gold

M 4575088 0005855 552 WM
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