HANBiIt HCPMEM-512

EDO DRAM Board 512Mbyte ( 32M x 144-Bit ) organized as 4Banks of
8Mx144, 4K Ref,, 3.3V, ECC Part No. HCPMEM-512

GENERAL DESCRIPTION

The HCPMEM-512 is a 32M x 144 bit Dynamic RAM high-density module, organized with four banks of 8M x 144 bits.
The HCPMEM-512 consists of thirty six 8M x 16, 4K refresh DRAMs in TSOPII packages, five 16 bit buffer/drivers and one
PLD. The PLD controls the WRITE Enable and Output Enable signals to the DRAMS. Connectors on each side of the
module allow two memories to mated together.

FEATURES

- VTTL compatible inputs and outputs
- 10 bit Column addressing
- Single 3.3V +/- .3 power supply
- Buffered Address and Control lines
- Mezzanine stackingAccess time: 60 ns (max)
- Power dissipation
* Active: 7.5 W (max)
* Standby : 400 mW (max) (CMOS interface)
- EDO page mode capability
- CAS-before-RAS refreshRefresh cycles

- FR4-PCB design
- Application : Sun Microsystem CP 1400/1500

» The used device is HM5113165F-6
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HANBiIt HCPMEM-512

Pin Configuration (TOP)

J1 J2 J3

1 GND 51 GND 1 GND 51 GND 1 GND 41 GND
2 DO 52 D36 2 D72 52 D108 2 AO 42 | /IRASB1 L
3 D1 53 D37 3 D73 53 D109 3 Al 43 | ENU13
4 D2 54 D38 4 D74 54 D110 4 VDD 44 VDD
5 VDD 55 VDD 5 VDD 55 VDD 5 A2 45 | /RAST1 L
6 D3 56 D39 6 D75 56 D111 6 A3 46 GND
7 D4 57 D40 7 D76 57 D112 7 GND 47 GND
8 D5 58 D41 8 D77 58 D113 8 A4 48 | /ICAS0(0)_
9 GND 59 GND 9 GND 59 GND 9 A5 49 | /ICASO(1)_
10 D6 60 D42 10 D78 60 D114 10 VDD 50 VDD
11 D7 61 D43 11 D79 61 D115 11 A6 51 GND
12 D8 62 D44 12 D80 62 D116 12 A7 52 | /CAS1(0)_
13 VDD 63 VDD 13 VDD 63 VDD 13 GND 53 | /ICAS1(1)_
14 D9 64 D45 14 D81 64 D117 14 A8 54 VDD
15 D10 65 D46 15 D82 65 D118 15 A9 55 VDD
16 D11 66 DA7 16 D83 66 D119 16 VDD 56 NC
17 GND 67 GND 17 GND 67 GND 17 A10 57 GND
18 D12 68 D48 18 D84 68 D120 18 A1l 58 | /WEO L
19 D13 69 D49 19 D85 69 D121 19 GND 59 VDD
20 D14 70 D50 20 D86 70 D122 20 Al2 60 VDD
21 VDD 71 VDD 21 VDD 71 VDD 21 GND 61 VDD
22 D15 72 D51 22 D87 72 D123 22 GND 62 XOE_L
23 D16 73 D52 23 D88 73 D124 23 | IRASB2 L | 63 GND
24 D17 74 D53 24 D89 74 D125 24 NC 64 GND
25 GND 75 GND 25 VDD 75 GND 25 VDD 65 | XOEA L
26 GND 76 GND 26 VDD 76 GND 26 | /RAST2 L | 66 |50 60NS RA
27 D18 77 D54 27 D90 77 D126 27 NC 67 VDD
28 D19 78 D55 28 D91 78 D127 28 GND 68 VDD
29 D20 79 D56 29 D92 79 D128 29 | /RAB3 L | 69 NC
30 VDD 80 VDD 30 VDD 80 VDD 30 VDD 70 GND
31 D21 81 D57 31 D93 81 D129 31 VDD 71 TDI
32 D22 82 D58 32 D94 82 D130 32 | /RAST3 L | 72 TDO
33 D23 83 D59 33 D95 83 D131 33 GND 73 VDD
34 GND 84 GND 34 GND 84 GND 34 GND 74 TMS1
35 D24 85 D60 35 D96 85 D132 35 | /RASBO L | 75 VDD
36 D25 86 D61 36 D97 86 D133 36 NC 76 NC
37 D26 87 D62 37 D98 87 D134 37 VDD 77 GND
38 VDD 88 VDD 38 VDD 88 VDD 38 | /RASTO L | 78 TCLK1
39 D27 89 D63 39 D99 89 D135 39 NC 79 GND
40 D28 90 D64 40 D100 90 D136 40 GND 80 GND
41 D29 91 D65 41 D101 91 D137
42 GND 92 GND 42 GND 92 GND
43 D30 93 D66 43 D102 93 D138
44 D31 94 D67 44 D103 94 D139
45 D32 95 D68 45 D104 95 D140
46 VDD 96 VDD 46 VDD 96 VDD
47 D33 97 D69 47 D105 97 D141
48 D34 98 D70 48 D106 98 D142
49 D35 99 D71 49 D107 99 D143
50 GND 100 GND 50 GND 100 GND
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HANBiIt HCPMEM-512

Pin Configuration (BOTTOM)

J4 J5 J6

1 GND 51 GND 1 GND 51 GND 1 GND 41 GND
2 DO 52 D36 2 D72 52 D108 2 A0 42 | IRASB3_L
3 D1 53 D37 3 D73 53 D109 3 Al 43 | ENU13
4 D2 54 D38 4 D74 54 D110 4 vDD 44 VDD
5 VDD 55 VDD 5 vDD 55 VDD 5 A2 45 | IRAST3_L
6 D3 56 D39 6 D75 56 D111 6 A3 46 GND
7 D4 57 D40 7 D76 57 D112 7 GND 47 GND
8 D5 58 D41 8 D77 58 D113 8 A4 48 | ICAS0(0)_
9 GND 59 GND 9 GND 59 GND 9 A5 49 | /CASO(1)_
10 D6 60 D42 10 D78 60 D114 10 vDD 50 VDD
11 D7 61 D43 11 D79 61 D115 11 A6 51 GND
12 D8 62 D44 12 D80 62 D116 12 A7 52 | ICAS1(0)_
13 VDD 63 VDD 13 vDD 63 VDD 13 GND 53 | /ICAS1(1)_
14 D9 64 D45 14 D81 64 D117 14 A8 54 VDD
15 D10 65 D46 15 D82 65 D118 15 A9 55 VDD
16 D11 66 D47 16 D83 66 D119 16 VDD 56 NC
17 GND 67 GND 17 GND 67 GND 17 A10 57 GND
18 D12 68 D48 18 D84 68 D120 18 All 58 | /WEO_L
19 D13 69 D49 19 D85 69 D121 19 GND 59 VDD
20 D14 70 D50 20 D86 70 D122 20 Al2 60 VDD
21 VDD 71 VDD 21 VDD 71 VDD 21 GND 61 VDD
22 D15 72 D51 22 D87 72 D123 22 GND 62 | XOE_L
23 D16 73 D52 23 D88 73 D124 23 | /RASBO_L | 63 GND
24 D17 74 D53 24 D89 74 D125 24 NC 64 GND
25 GND 75 GND 25 VDD 75 GND 25 VDD 65 | XOEA_L
26 GND 76 GND 26 VDD 76 GND 26 | /RASTO_L | 66 |50 60NS RA
27 D18 77 D54 27 D90 77 D126 27 NC 67 VDD
28 D19 78 D55 28 D91 78 D127 28 GND 68 VDD
29 D20 79 D56 29 D92 79 D128 29 | /RAB1 L | 69 NC
30 VDD 80 VDD 30 VDD 80 VDD 30 VDD 70 GND
31 D21 81 D57 31 D93 81 D129 31 VDD 71 TDI
32 D22 82 D58 32 D94 82 D130 32 | /RASTL L | 72 TDO
33 D23 83 D59 33 D95 83 D131 33 GND 73 VDD
34 GND 84 GND 34 GND 84 GND 34 GND 74 TMS1
35 D24 85 D60 35 D96 85 D132 35 | /RASB2 L | 75 VDD
36 D25 86 D61 36 D97 86 D133 36 NC 76 NC
37 D26 87 D62 37 D98 87 D134 37 VDD 77 GND
38 VDD 88 VDD 38 VDD 88 VDD 38 | /RAST2 L | 78 | TCLK1
39 D27 89 D63 39 D99 89 D135 39 NC 79 GND
40 D28 90 D64 40 D100 90 D136 40 GND 80 GND
41 D29 91 D65 41 D101 91 D137
42 GND 92 GND 42 GND 92 GND
43 D30 93 D66 43 D102 93 D138
44 D31 94 D67 44 D103 94 D139
45 D32 95 D68 45 D104 95 D140
46 VDD 96 VDD 46 VDD 96 VDD
47 D33 97 D69 47 D105 97 D141
48 D34 98 D70 48 D106 98 D142
49 D35 99 D71 49 D107 99 D143
50 GND 100 GND 50 GND 100 GND
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HANBiIt HCPMEM-512

FUNCTIONAL BLOCK DIAGRAM

BOTTOM TOP

CONNECTER CONNECTER
DATA

D0O-D143
J4 & J5 J4 & J5
100 PIN 100 PIN
Address and Control 16
80 PIN
PLD &
BUFFER DATA
DO0-D1483
A[0:12] P! Bank A 8M x 144bit, 60ns, EDO
/RAS [0:3] v
/CAS [0:3]
JWE [0:3] P-{Bank B 8M x 144bit, 60ns, EDO
JOE [0:3] v
- IBank C 8M x 144bit, 60ns, EDO
_.l»Bank D 8M x 144bit, 60ns, EDO
URL : www.hbe.co.kr 4 HANBIt Electronics Co.,Ltd.

Rev. 1.0 (March, 2002)



HANBiIt

HCPMEM-512

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Terminal voltage on any pin relative to Vo, V; —0.5to V, + 0.5 (£ 4.6 V (max)) V
Power supply voltage relative to Vg Ve -0.5t0 +4.6 V
Short circuit output current lout 50 mA
Power dissipation P 7.5 W
Storage temperature Tstg —-551t0 +125 °C
Notes :

Permanent device damage may occur if * Absolute Maximum Ratings" are exceeded. Functional operation should be
restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute maximum

rating conditions for extended periods may affect device reliability.

DC OPERATING CONDITIONS

(Recommended operating conditions (Voltage referenced to VSS = 0V, TA =0to 70°C)

Parameter Symbol Typ Max Unit Notes

Supply voltage Ve 3.3 3.6 V 1,2
Vg 0 0 \Y 2

Input high voltage Vi — Ve # 03  V 1

Input low voltage V. — 0.8 V 1

Ambient temperature range Ta — 70 ‘C

Notes :

1. All voltage referred to VSS .

2. The supply voltage with all VCC pins must be on the same level. The supply voltage with all VSS pins must be on the

same level.
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HANBiIt

HCPMEM-512

DC CHARACTERISTICS

(Recommended operating condition unless otherwise noted, TA = 0 to 70°C)

Parameter Symbol Min Max Unit Test conditions
Operating current*™ *2 lee — 2270 mA trc = Min
Standby current leco — 250 mA TTL interface
RAS, UCAS, LCAS =V,
Dout = High-Z
— 120 mA CMOS interface
RAS, UCAS,
LCAS >V .-0.2V
Dout = High-Z
CAS-before-RAS refresh cce — ‘450 mA tge = min
current
EDO page mode current*"** |, — 2000 mA RAS =V, , CAS cycle,
tipe = tipe Min
Input leakage current I, -5 180 LA OVsVingV,;+03V
Output leakage current lo -5 180 pA 0V <Vout <V,
Dout = disable
Output high voltage Vo 24 Ve \Y% High lout = -2 mA
Output low voltage Voo 0 0.4 A% Low lout = 2 mA

Notes :

1. Icc depends on output load condition when the device is selected. Icc max is specified at the output

open condition.

2. Address can be changed once or less while RAS = VIL.
3. Measured with one sequential address change per EDO cycle, tHPC.

4. VIHzZVCC-0.2V, 0V<sVIL=0.2V.

CAPACITANCE (TA =25°C,VCC=33V0.3V)

Parameter Symbol Min Typ Max Unit Notes
Input capacitance (Address) Ch — — 252 pF 1
Input capacitance (Clocks) C, — — 252 pF 1
Output capacitance (Data-in, Data-out) Cio — — 252 pF 1,2

Notes :

1. Capacitance measured with Boonton Meter or effective capacitance measuring method.

2. /IRAS, /JUCAS AND /LCAS = VIH TO DISABLE DOUT.
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HANBiIt HCPMEM-512

AC Characteristics (Ta=0to +70°C,V=3.3V*03V,V=0V)

Test Conditions

Input rise and fall time: 2 ns

Input pulse levels: VIL=0V, VIH=3.0V

*Input timing reference levels: 0.8 V, 2.0 V

*Output timing reference levels: 0.8 V, 2.0 V

*Output load: 1 TTL gate + CL (100 pF) (Including scope and jig)

Read, Write, Read-Modify-Write and Refresh Cycles (Common parameters)

Parameter Symbol Min Max Unit Notes
Random read or write cycle time tre 104 — ns

RAS precharge time tep 40 — ns

CAS precharge time tep 10 — ns 26
RAS pulse width tens 60 10000 ns

CAS pulse width tons 10 10000 ns

Row address setup time task 0 — ns

Row address hold time tran 10 — ns

Column address setup time trsc 0 — ns 26
Column address hold time tean 10 — ns 26
RAS to CAS delay time teco 14 45 ns 3
RAS to column address delay time trao 12 30 ns 4
RAS hold time trsn 15 — ns

CAS hold time tesn 40 — ns

CAS to RAS precharge time tere 5 — ns 26
OE to Din delay time toeo 15 — ns 5

OE delay time from Din toso 0 — ns 6
CAS delay time from Din tosc 0 — ns 6
Transition time (rise and fall) t; 2 50 ns 7
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HANBiIt HCPMEM-512

Read Cycle
Parameter Symbol Min Max Unit Notes
Access time from RAS trnc — 60 ns 8,9
Access time from CAS tone — 15 ns 9,10, 17
Access time from address tan — 30 ns 9, 11,17
Access time from OE toea — 15 ns 9
Read command setup time tres 0 — ns 26
Read command hold time to CAS tron 0 — ns 12, 26
Read command hold time from RAS trerr 60 — ns
Read command hold time to RAS tren 0 — ns 12
Column address to RAS lead time trat 30 — ns
Column address to CAS lead time toa 18 — ns
CAS to output in low-Z tors 0 — ns
Output data hold time ton 3 — ns 21
Output data hold time from OE tono 3 — ns
Qutput buffer turn-off time tore — 15 ns 13, 21
Qutput buffer turn-off to OE toez — 15 ns 13
CAS to Din delay time toon 15 — ns 5
Output data hold time from RAS tonr 3 — ns 21
Qutput buffer turn-off to RAS torr — 15 ns 13, 21
Output buffer turn-off to WE tyez — 15 ns 13
WE to Din delay time tweo 15 — ns
RAS to Din delay time tron 15 — ns

Write Cycle
Parameter Symbol Min Max Unit Notes
Write command setup time tics 0 — ns 14, 26
Write command hold time twen 10 — ns 26
Write command pulse width twp 10 — ns
Write command to RAS lead time teme 15 — ns
Write command to CAS lead time tow 10 — ns 26
Data-in setup time tos 0 — ns 15, 26
Data-in hold time ton 10 — ns 15, 26
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HANBiIt

HCPMEM-512

Read-Modify-Write Cycle

Parameter Symbol Min Max Unit Notes
Read-modify-write cycle time trwe 140 — ns
RAS to WE delay time tewn 79 — ns 14
CAS to WE delay time towo 34 — ns 14
Column address to WE delay time tano 49 — ns 14
OE hold time from WE toey 15 — ns
Refresh Cycle
Parameter Symbol Min Max Unit Notes
CAS setup time (CBR refresh cycle) tesr 5 — ns 26
CAS hold time (CBR refresh cycle) tenr 10 — ns 26
WE setup time (CBR refresh cycle) twre 0 — ns
WE hold time (CBR refresh cycle) torn 10 — ns
RAS precharge to CAS hold time tepc 5 — ns 26
EDO Page Mode Cycle
Parameter Symbol Min Max Unit Notes
EDO page mode cycle time tire 25 — ns 20
EDO page mode RAS pulse width trase — 100000 ns 16
Access time from CAS precharge tepa — 35 ns 9,17, 26
RAS hold time from CAS precharge terri 35 — ns
Output data hold time from CAS low toon 3 — ns 9,22
CAS hold time referred OE teoL 10 — ns
CAS to OE setup time teop 5 — ns
Read command hold time from trere 35 — ns
CAS precharge
Write pulse width during CAS precharge t, ¢ 10 — ns
OE precharge time toce 10 — ns
EDO Page Mode Read-Modify-Write Cycle
Parameter Symbol Min Max Unit Notes
EDO page mode read-modify-write tpruc 68 — ns
cycle time
WE delay time from CAS precharge tepn 54 — ns 14, 26
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HANBiIt HCPMEM-512

Notes:

1. AC measurements assume tT = 2 ns.

2. Aninitial pause of 200 ps is required after power up followed by a minimum of eight initialization cycles (any
combination of cycles containing /RAS-only refresh or /CAS -before-/RAS refresh).

3. Operation with the tRCD (max) limit insures that tRAC (max) can be met, tRCD (max) is specified as a reference
point only; if tRCD is greater than the specified tRCD (max) limit, than the access time is controlled exclusively
by tCAC .

4. Operation with the tRAD (max) limit insures that tRAC (max) can be met, tRAD (max) is specified as a reference
point only; if tRAD is greater than the specified tRAD (max) limit, then access time is controlled exclusively by
tAA .

5. Either tOED or tCDD must be satisfied.

6. Either tDZO or tDZC must be satisfied.

7. VIH (min) and VIL (max) are reference levels for measuring timing of input signals. Also, transition times are
measured between VIH (min) and VIL (max).

8. Assumes that tRCD < tRCD (max) and tRAD <tRAD (max). If tRCD or tRAD is greater than the maximum
recommended value shown in this table, tRAC exceeds the value shown.

9. Measured with a load circuit equivalent to 1 TTL loads and 100 pF.

10. Assumes that tRCD = tRCD (max) and tRCD + tCAC (max) = tRAD + tAA (max).

11. Assumes that tRAD = tRAD (max) and tRCD + tCAC (max) = tRAD + tAA (max).

12. Either tRCH or tRRH must be satisfied for a read cycles.

13. tOFF (max), tOEZ (max), tWEZ (max) and tOFR (max) define the time at which the outputs achieve the open
circuit condition and are not referred to output voltage levels.

14. tWCS, tRWD , tCWD , tAWD and tCPW are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only; if tWCS = tWCS (min), the cycle is an early write cycle and the data out
pin will remain open circuit (high impedance) throughout the entire cycle; if tRWD = tRWD (min), tCWD = tCWD
(min), and tAWD 2 tAWD (min), or tCWD = tCWD (min), tAWD 2= tAWD (min) and tCPW = tCPW (min), the cycle
is a read-modify-write and the data output will contain data read from the selected cell; if neither of the above
sets of conditions is satisfied, the condition of the data out (at access time) is indeterminate.

15. tDS and tDH are referred to /UCAS and /LCAS leading edge in early write cycles and to /WE leading edge in
delayed write or read-modify-write cycles.

16. tRASP defines /RAS pulse width in EDO page mode cycles.

17. Access time is determined by the longest among tAA , tCAC and tCPA .

18. In delayed write or read-modify-write cycles, /OE must disable output buffer prior to applying data to the device.

19. When output buffers are enabled once, sustain the low impedance state until valid data is obtained. When output
buffer is turned on and off within a very short time, generally it causes large Vcc /Vss line noise, which causes to
degrade VIH min/VIL max level.

20. tHPC (min) can be achieved during a series of EDO page mode write cycles or EDO page mode read cycles. If
both write and read operation are mixed in a EDO page mode /RAS cycle (EDO page mode mix cycle (1), (2)),
minimum value of /CAS cycle (tCAS + tCP + 2 tT ) becomes greater than the specified tHPC (min) value. The
value of CAS cycle time of mixed EDO page mode is shown in EDO page mode mix cycle (1) and (2).

21. Data output turns off and becomes high impedance from later rising edge of /RAS and /CAS . Hold time and turn
off time are specified by the timing specifications of later rising edge of /RAS and /CAS between tOHR and tOH
and between tOFR and tOFF .

22. tDOH defines the time at which the output level go cross. VOL = 0.8 V, VOH = 2.0 V of output timing reference
level.

23. Before and after self refresh mode, execute CBR refresh to all refresh addresses in or within 64 ms period on the
condition a and b below.

a. Enter self refresh mode within 15.6 ys after either burst refresh or distributed refresh at qual interval to all
refresh addresses are completed.

b. Start burst refresh or distributed refresh at equal interval to all refresh addresses within 15.6us after exiting
from self refresh mode.

24. In case of entering from /RAS -only-refresh, it is necessary to execute CBR refresh before and after self refresh
mode according as note 23.

25. At tRASS > 100 ps, self refresh mode is activated, and not activated at tRASS < 10 ys. It is undefined within the
range of 10 us < tRASS < 100 ps. For tRASS = 10 s, it is necessary to satisfy tRPS .

26. tASC, tCAH , tRCS , tWCS , tWCH , tCSR , tRPC , tCRP , tCHR , tRCH , tCPA , tCPW , tCWL , tDH , tDS ,
tCHS and tCP are determined by each of JUCAS /LACS independently.

27. XXX :HorL (H: VIH (min) £ VIN < VIH (max), L: VIL (min) < VIN < VIL (max))

/11 : Invalid Dout
When the address, clock and input pins are not described on timing waveforms, their pins must be applied VIH or
VIL .
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HANBiIt HCPMEM-512

TIMING DIAGRAMS

CAS -Before-RAS Refresh Cycle

tre L tre _
trp trAs trp tras trp
RAS J N \ L
tr
~Trrc trrc tcrp
| ter | tesr| | teHR | t tcsr | tcHr
v \
CAS % / \
/ N
twre| | twri twrp| | twrH
7 T 7 Y
WE

roame RPN

torr
torp
High-Z
Dout %5 g
7
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HANBiIt HCPMEM-512

Hidden Refresh Cycle

o tre . tre L trc
- tras o o RP RAS| |dRR| o RAS | | RP |
_ \ / \
RAS \ \ / \
N / N /
tr
trsH teHr tcrp
trcD
\ /
CAS & Z
N\ 7
<« [RAD |, tRaL
tasr| |tRAH tasg| | fean
4

N 7

tRRH
» tRcs' ] L tren
_ i \
WE \
N
t
tozc Jweg |
- " tcop,
. trop,
) X High-Z - 5,
Din v \
tozo loep.
toea
OE [ X X X X A X XN [;;;
N /
_ feac _t(t)EZ
t - twez
D »——toHo
" tRAC | ‘tOFF_‘
tcz ton
/4 \
Dout Dout E—
N /
 {OFR |
t
OHR
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HANBiIt HCPMEM-512

EDO Page Mode Read Cycle (1)

trp
—_— t ]
RAS trRASP HPC
S \
tr tes thpc . tHpc {CPRH tcrp
H t CP t
N « CP CPwl trsH
r | | —
CAS E tcas h teas L _teas tcas
tRCHR - {RCHC .
tres tecy RCS tRRH
i g +—reH
N
twpe tRAL
o t
tASR jea [RAH ‘i\iztcﬂ. tasc||tcan tasg [toan fascal L tcAH WED
p B! I -
SO 35 T 1 P O )
toal teaL teaL teaL
- " l
tRDD
tpzc le—n tCDD
e |
L {
tbzo tcoll tcop
‘ toEP toEP
ot A0UUONOUN - IR 00X
t t
t CPA OFR
tOEA CPA| . |
lcag aa Ll |ltoEz ] taA {OHR
: toag| |~ t'“"”‘ oz - loEz
AA tWEZ OHO CAC s fcac l—wl tOHO
e toea [ tQFF
RAC = tDOH toea t
e toHO| OH
Dout § Dout 1 } {Dout 2 Dout 2 @Dﬂul 3§—§ Dout 4 }—
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HANBiIt HCPMEM-512

EDO Page Mode Read Cycle (2)

trp
BAS Y trasP ,{} Y
. ") \
t thpc tHPC thpe torp
T tesH tcp tcp top
] r RsH
CAS tcas | & tcas ] & tcas f N tcas
| trcHc| | | )
tres {RRH
—=tRCH
o | IRAL
tASR e trantasc | tcAH tasc| [tcaH tasc| |tcan tasc tcaH tweD
T Ll e [et—poe] ot
Address XXX Row KXX Column 1 X Column ZW Column 3 Column 4 ><>O<
teal | tcaL teaL
" - \ teaL tRDD
tpzc] - tcoD
fet—ee
Din \ High-Z f
b4 \
tpzg tcol tCOP
b e (- tOED
‘ LoEp toEP
oe LUGUOUONN IR Ik
t
topa e lceal tcPA tcpa OFR
| tan | lioez taa tan :OHR
CAG tcac teag| Iliogz | = b= loEZ
taA toHo Lot fcad " tQHO
'ooH WEA  ipg N torF
traC > e DOH toEA, t
toro OH
Dout g Dout 1 §@§Dout 2}—\ Dout 2 Dout 3y § Dout 4 )—
URL : www.hbe.co.kr 14 HANBIt Electronics Co.,Ltd.

Rev. 1.0 (March, 2002)



HANBiIt HCPMEM-512

EDO Page Mode Early Write Cycle

trasp trp
4 K
RAS
* £ ",
tr
tesH tHec
trep teas tep tcas
_ ' ¥ N
CAS X
"( + L
tasc| |t tasc| |toan
Column 2 Column N ><><><><
twes | |twen twes | | twen twes | | tweH

Din
High-Z*
Dout 9
* twes = twes (min)
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HANBiIt

HCPMEM-512

EDO Page Mode Delayed Write Cycle*!®

trAsP
| tre
\ /
RAS \_
N 7
t'L tCE tc . tCRE
tesh e tupc . trsH
_ trep tcas | tcas B tcas
= \ /) /
CAS
&( 7Z &K 7/ &Y 72
tasc ol tasc L tasc
tcan tcaH tcaH
Address Column 1 Column 2 Column N
tewe tewe tewe
ol - t
RW
tres tres trcs N
L 7 \ \ \
WE M X & XUM
twe | twp twp
tpzc tos " tpzc tos - tozc los b
H toH tox
Din E 6in §_ 6in E_ 6in
U \ 2 N
t
tozg OED toz - toz _thED
> > OED >
<HOEP| < l0ER )=
{OEH [ toEHM» {oEH bt
o 7 Y 7 Y 7 Y
o= ) 000N N NN N
terz, | tez | tez | o
ol g [OEZ e lOEZ o] 1 0EZ
Sout High-Z
ou
Invalid Dout Invalid Dout Invalid Dout
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HANBIt HCPMEM-512
EDO Page Mode Read-Modify-Write Cycle**®
tRASP
| LIrRP
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HANBiIt HCPMEM-512

EDO Page Mode Mix Cycle (1) * ?°
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HANBiIt

HCPMEM-512

EDO Page Mode Mix Cycle (2)**°
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HANBiIt

HCPMEM-512

PACKAGING INFORMATION
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HANBiIt HCPMEM-512

ORDERING INFORMATION

Part Number Density Org. Package Mode Ref Vcce SPEED
HCPMEM-512 512MByte | 32MX 144bit Mezzanine EDO 4K 3.3V 60ns
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