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VGA Color and Monochrome Module for Single Board

Thesis Title

Students Mr.Pipat Prajonsan
Mr.Sittipong Kladfhan
Mr.Surasak Dungkeaw
Mr.Amormn Srikaew

Advisor Mr.Paiboon Pongwongtragull

Co-Advisor Mr.Suchin Adhan

Education Level Bachelor of Science in Industrial Education

Program in Telecommunication Engineering
Acadamic Year 1998
ABSTRACT

VGA Gard for single board can be used to connect with all types of single board
without using System Unit of computer. It can display both graphic mode and text mode. This
VGA Gard in graphic mode, each byte of display memory will represent each dot of picture on
monitor. In text mode, each byte of display memory will represent ASCII code of each string.
Then this VGA Gard want a few memory and spend a little time for processing, cause to use a

very low power when without System Unit as well as convenience to move
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PORTA
PORTB
PORTC
CONTROL
DISPLAY
CON_DISP
ORG
LCALL
MOV

MQV
MOVX
MOV

MOV
MOVX
MOV
MOV

MOVX

MOV

MOV

MOVX

MOV
MOV

MOVX
MOV

EQU 0CO000H
EQU 0C001H
EQU 0CO002H
EQU 0C003H
EQU OEOEOH
EQU OEOE3H
2200H N
DELAY
DPTR,#CON_DISP
;CONTROL WORD OF OUTPUT
A#80H
@DPTR,A
DPTR,#CONTROL
;CONTROL WORD OF SET G_RAM
A#80H
@DPTR,A
DPTR #PORTA
A#OOH
;CONNECT G_RAM
@DPTR.A
DPTR#PORTB
A#7DH
:GRAPHIC MODE AND SELECT COLOR
@DPTR.A
;BANK
DPTR,#6500H
A #060H
;SEND DATA
@DPTR,A
DPTR#7FFFH
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LOOP_READ:

MOV

MOVX
MOV

MOV
MOVX

MOV

MOVX

LCALL

MOV

MOVX

MOV

MOVX

A #06H

;SEND DATA
@DPTR.A
A #OOH

JCLEAR A
DPTR,#6500H
A@DPTR

;READ A
DPTR #DISPLAY

;OUT AAT 8255
@DPTR,A
DELAY
DPTR #7FFFH
A@DPTR

JREAD A
DPTR #DISPLAY

;OUT AAT 8255
@DPTRA

d' a 4 a a '
sin v.1 Tdsunsumsnaasumadumesagunatosa

ORG
PORTA
PORTB
PORTC
CONTROL
LCALL

00H
EQU OEOEOH
EQU OEOE1H
EQU OEOE2H
EQU OEOE3H
DELAY
; TIME SETTING CHIP 8255




T e R TR

TS T R wemme e

55

OUT_DATA:

MOV
MOV

MOVX
MOV
MOV

MOVX
MOV
MOV

MOVX

MOV
MOV

MOVX
MOV

MOV

MOVX
MOV
LCALL
lcall
MOV
MOV

DPTR#CONTROL
A #80H
:SET MODE 8255
@DPTRA
DPTR#PORTA
A #00H
:SELECT block
@DPTRA
DPTR#PORTB
A#07DH
:07EH FOR GRAPHIC , OFEH FOR TEXT
@DPTRA
;IF MCS CONNECT SB
IF MCS CONNECT CONTROL IT DON'T CARE
DPTR,#0000H
A #0aaH
;DATA 1
@DPTR.A
A#00H
:CLEAR REGISTER A
DPTR,#0000H
:READ DATA
A.@DPTR
P1,A
DELAY
delay
DPTR,#4000H
A#HOTH
:DATA 2
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DELAY:

DEL:

MOVX
MOV

MOV

MOVX
MOV
LCALL
lcall
LJMP
PUSH
PUSH
MOV
MOV
DJNZ
DJNZ
POP
POP
RET

END

@DPTRA
A#OOH

DPTR,#4000H

A@DPTR
P1.A
DELAY
delay
OUT_DATA
00H

01H
RO,#00H
R1,#00H
R1.$
RO,DEL
01H

00H

:CLEAR REGISTER A

;READ DATA

d’ = 4
s v.2 TsunsumsnaaounianunumsBumesive
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HM628128B Series

131,072-word x 8-bit High speed CMOS Static RAM

HITACHI

ADE-203-243C (Z)
Rev. 3.0
Aug. 10, 1996

Description
The Hitachi HM628128B is 2 CMOS static RAM organized 131,072-word X 8-bit. It realizes higher
density, higher performance and low power consumption by employing 0.8 pm Hi-CMOS shrink process

technology. It offers low power standby power dissipation, therefore, it is suitable for battery backup
systems. The device, packaged in a 525 mil SOP or & 8 mm X 20 mm TSOP or & 600 mil plastic DIP is

gvailable,
Features

e Single 5 V supply
e High speed
— Fast access time: 70/85/100/120 ns (max)
e Low power
— Standby: 10 pW (typ) (L/L-SL version)
— Operation: 50 mW/MHz (typ)
o Completely static memory. No clock or iming strobe required
e Equal access and cycle times
e Common data input and output
— Three state output
e Directly TTL compatible all inputs and outputs
e Capability of battery backup operation (L/L-SL version). 2 chip selection for battery backup
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HM628128B Series

Ordering Information

Type No. Access time Data retention current Package

HM628128BLP-7 70 ns 50 pA 600-mil 32-pin plastic DIP (DP-32)
HM628128BLP-8 85ns 50 pA

HM628128BLP-10 100 ns 50 pA

HM628126BLP-12 120 ns 50 pA

HM6281288LP-7SL 70ns 15 pA 600-mil 32-pin plastic DIP (DP-32)
HM628128BLP-8SL 85ns 15 pA

HM6281288LP-10SL 100 ns 15 pA

HMB281288LP-12SL 120 ns 15 pA

HM6281288LFP-7 70ns 50 A 525-mil 32-pin plastic SOP (FP-32D)
HM628128BLFP-8 85ns 50 pA

HM628128BLFP-10 100 ns 50 pA

HM628128BLFP-12 120 ns 50 HA

HM6E28128BLFP-7SL 70 ns 15 pA 525-mil 32-pin plastic SOP (FP-32D)
HVI628128BLFP-8SL  85ns 15 pA

HM628126BLFP-10SL 100 ns 15 pA

HM628128BLFP-12SL 120 ns 15 pA

HM628128BLT-7 70 ns 50 pA Notmal-bend type 32-pin plastic
HM628128BLT-8 85ns 50 pA 8 mm x 20 mm TSOP (TFP-32D)
HM628128BLT-10 100 ns 50 pA

HM628128BLT-12 120 ns 50 pA

HM628128BLT-7SL 70 ns 15 pA Nomal-bend type 32-pin plastic
HM628128BLT-8SL 85ns 15 pA 8 mm X 20 mm TSOP (TFP-32D)
HM628128BLT-10SL 100 ns 15 pA

HM6281288LT-12SL 120 ns 15 pA

HME28128BLR-7 70ns 50 pA Reverse-bend type 32-pin plastic
HME28126BLR-8 85ns 50 pA 8 mm x 20 mm TSOP (TFP-32DR)
HM6281288LR-10 100 ns 50 pA

HM628128BLR-12 120 ns 50 pA

HM628128BLR-7SL 70 ns 15 pA Reverse-bend type 32-pin plastic
HM6281288LR-8SL 85ns 15 pA 8 mm x 20 mm TSOP (TFP-32DR)
HM6281288LR-10SL 100 ns 15 pA

HM628128BLR-12SL 120ns 15 pA

HITACHI
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HM628128B Series

Pin Arrangement

HM6281288T Serles (Nommai Type TSOP)

Aang 1 O R 20E
AT 2 31 AL
HM6281288P/BFP Serles A8 3 30 {2 G519
eeég 4 2 Bvor
ne {1 ~ 32 (Ve c2E36 7 B
a6 ]2 st Jas 4157 ol S
a4 13 30[Jcs2 M»%Gg o u By
a2 14 29 [ _JWE ﬁ}gg g ? gvm
[
a7 (15 28 A3 et 12 INB,uo0
o lle ALk s B
as [ 17 26 [_]A8 =R 7 DA
a8 25 JAt1 (Top view)
a3 [ 24 [ JCE
10 3 [Jate
:f E b 22 %CZ;T HM6281288R Series (Roverse Type TSOF)
ro |12 21 { Juor =B 17 B3
woo 13 20 [Jwos ﬁg}f =t
a7 13 20 BAo
vor [} 14 wp lvos A3 21 B oo
voz []15 18] _{1o4 Ald E 11 2 B0l
v, 16 17 Jwos ARG P ZEx
R °  zE&
=
‘o =g Zas 1
A3 ] 4 20 Sfeid
A8 3 30 B G5t
Aad 2 31 B A
a1 10 32 OE
(Top View)
Pin Description
Plin name Fuaction ’
Al fo A16 Address input
{100 to VO7 Data input/output
Cs1 Chip select 1
cs2 Chip select 2
WE Write enable
o€ Output enable
NC No connection
Ve Power supply
Vs Ground

HITACHI
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HM628128B Series

Block Disgram

——Ovcc
____._.ovss

i SRS
H o |¥| || ¢
E3 EE| e
£ NS T E NG
3 i 0Tl
FFo
[ w
5 ;
£ |_ 835
_

Timing pulse generator

Read/Write control
~

W
CS20—————
CSTo———
WEO—

OEo

H
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HM628128B Series
Function Table
WE |CS1 |cs2 |[OF Mode Vo current | fO pin Ref. cycle
x H x X Standby lea. | High-Z —
x X L X Standby les. ! High-Z —_
H L H H Output disable {1 High-Z —
H L H L Reed lee Dout Read cycle
L L H A tfj' Wiite lee Din Write cyde (1)
L L H L Write loc Din Wite cycle (2)
Note: xxHorl
Absolute Maximum Ratings
Parameter Symbol Value Unit
Supply volisge relative to Ve Vee -0.5t0+7.0 v
Voltage on any pin relative {0 Ve, v, -0.5*" to Vo + 0.3 \
Power dissipation Py 1.0 w
Operating temperature Topr Qo +70 °C
Storage temperature Tsig 55 fo +125 °C
Storage temperature under bias Tbias —10 to 85 °C
Notes: 1. V;min: ~3.0 V for pulse half-width < 30 ns
2. Maximum voltage is 7.0V

Recommended DC Operating Conditions (Ta =0 to +70 C)
Parameter Symbol Min Typ Max Unit
Supply voltage Ve 4.5 5.0 5.5 \

Ve (] 0 ] \
Input high voitage Vi 22 —_ Ve +0.3 Vv
input low voltage Vi -03* — 08 \

Note: 1. V, min: —3.0 V for pulse half-width <30 ns

HITACH!
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HM628128B Series

DC Characteristics (Ta=01t0 +70 C, Vo =5 V£ 10%, V=0 V)

Parameter Symbol |Min Typ** [Max Untt Tast conditions

Input leakage current LY — -— 1 pA Vin = Vg to Vo

Output leakage current ool — — 1 (A CST=V,0rCS2=V, or
OE=V, or WE=V,,
Vio & Veg 10 Vo

Operating power supply [l — 15 25 mA CsT=v,Ccs2=V,,

current DC Others =V /V,, [, =0 mA

Operating power supply iy — 35 70 mA Min cycle, duty = 100%,

current CS1=V,,Cs2=V,,
Cthers =V, V,, lo, =0 mA

loca — 10 20 mA Cydle time = 1 us, duty = 100%,

lo=0mA, TST502V,
CS22V,-0.2V,
Others =V, /V,
Vg2 Vc~02V,V, 502V

Standby power supply [P — 1 2 mA Ccs2=V, or

current: DC CS1=V,,CSs2=V,,

Standby power supply lem — 2+ 100°?  {pA 0V <Vins Ve

current (1): DC ()ovscs2s@2Vor
() CS1 2V, -02V,

C822V,-02V
{gat —— ald 50** HA
Output high voltage \' " — —_ 0.4 v fe=2.1mA
Output low voltage Vou 24 —_ —_ v low =—0.1mA

Notes: 1. Typical values are at V. = 5.0 V, Ta = +25°C and not guaranteed.

2. This characleristic is guaranteed only for L version.
3. This characteristic s guaranteed only for L-SL version.

Capacitance (Ta = 25°C, f= 1.0 MHz)

Parameter Symbol |Min Typ Max Unit Test conditlons
Input capacitance* Cin — — 8 pF Vine0V
Inputioutput capacitance*' |C,o — — 10 pF V=0V

Note: 1. This parameter is sampled and not 100% tesied.

HITACHI
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HM628128B Series

AC Characteristics (Ta =0 to +70 C, V. = 5.0 V £10%, unless otherwise noted.)

Test Coaditioas

*

Input pulse levels: 0.8 V10 2.4V

Input rise and fall ime: S ns

Input and output timing reference levels: 1.5V

Output foad: 1 TTL Gate and C; (100 pF) (Including scope and jig)

Read Cycle
HM6281288
-7 £ -10 -12
Parameter Symbol Min  Max Min Max Min Max Min Max Unit Notes
Read cydle time tec 70 — 8 — 100 — 120 — ns
Address access time tw — 70 — 8 — 100 — 120 ns
Chip selection to output valid teon — 70 — 8 ~— 100 — 120 ns
teon —_— 70 — 8 — 100 — 120 ns
Output enable to output valid toe — 3 — 45 — 80 —~— 60 ns
Chip selection (o autpul in fow-Z {5, 0 — 10 — M0 — 10 — ns 2,3
i 0 — 10 — 0 — 10 — ns
Output enable to output infow-Z ¢, — 5 - & - 5 — ns 2,3
Chip deselection to output in high-Z t,o, 0 25 30 0 3 0 45 ns 1,2,3
(¢] 25 30 35 0 45 ns
Qutput disable to output in high-Z  too 0 25 0 30 0 35 0 45 ns 1,2,3
Output hold from address change 0 — 10 — 10U — 10 — ns

HITACHI
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HM628128B Series
Write Cyde

HM6E281288

7 e -10 -2
Parameter Symbol Min  Max Min Max Min Max Min Max Unit Notes
Wiite cycle time tuc 70 — 8 — 100 — 120 — ns
Chip selection to end of write tow 60 — 75 — 80 — 8 — ns 5
Address setup time s Q — 0 — 0 —- Q — ns
Addrass valid to end of write Lw 66 — 75 — 80 — 8 — ns
Wite pulse width tee 5 — 8§ — 60 — 70 — ns 4,13
Write recovery time tua 0 - 0 — 0 - 0 — ns 7
Write {o output in high-Z tne Q 25,10 30 0 35 40 ns 1,28
Data to write time overlap Low 3 — 3% — 40 — 45 — ns
Data hold from write time ton (] - 0 -0 — 0 — ns
Output active from end of write tow 5 — - 5 - 5 — ns 2
Output disable to output in High-Z  tog (4] 25 0 30 0 3% 0 45 ns 1,2,8

Notes: 1. tq loe and Lo are defined as the time at which the outputs achieve the open circuit conditions
and are not referred fo output voitage fevels.

2. This parameter is sampled and not 100% tested.

3, At any given temperature and voltage condition, t,, max s less than {; min both for a given
device and from device to davice.

4. A write occures during the overiap of @ low CST, a high CS2, and a low WE. A write begins at
the latest transition among CS1 going low, CS2 going high, and WE going low. A waite ends at
{he eadiest transition amang CS1 going high, CS2 going low, and WE going high. 1. is
measured from the beginning of write to the end of write.

5. {oyis measured from the tater of CST going low or CS2 going high to the end of write.

6. 1, is measured from the address valid to the beginning of write.

7. toa ls measured from the earfiest of CST or WE going high or CS2 going low to the end of write
cycle.

8. During this period, /O pins are in the output staie; therefore, the input signals of the opposite
phase to the outputs must not be applied.

9. If CST goes low simultaneousty with WE going fow or afler WE going low, the outputs remain in
a high impedance state.

10. Dout is the same phase of the latest written data in this write cycle.

11. Dout is the read data of next address.

12.1¢ CST is low and CS2 high during this period, VO pins are in the output state. Therefore, the
input signals of the opposite phasa to the outputs must not be applied to them.

13. In the write cycie with OF low fixed, t,,, must satisfy the following equation to avold a problem of
data bus contention.

Le 2 lon MiN + £, Max

.

HITACHI :
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HM628128B Series
Timing Waveform
Read Timing Waveform (WE = Vi)
tee
Address jﬁ ,:\ddress Vaiid j(
- YN | A7
le.l 3] HZ1
S e P ARRRARARNAN
(™ tuzz
CINRANRN 11
toe towz
toz
Dout High Impedance <— Data Valid * X >____
RARATN

HITACHI
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HM628128B Series

Write Timing Waveform (1) (OE Clock)

Address

OE

R ¥
i = ANN\Y
AR LI
//////////]- S SN

x\\\x T

ST =

00 D R

HITACHI
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HM628128B Series

Write Timing Waveform (2) (OE Low Fixed)

e
Address >< Address Valid ><
o e
SEAVWNNW FIIIITITTT:
w  TIIJIITIIIF ANRNANNNNNN
e ‘J&j;\\\ ) 7k X 7 - .
Sz R e

Oin

HITACH!
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HM628128B Series

Low V. Data Retention Characteristics (Ta =0 to +70°C)

Parameter .{Symbol Min |Typ** |Max |Uait]Test conditions™
V. for data retention Vo 20 |— |— |V joVsVinsV
(1) 0VsCs2502Vor
(2 CS22V, -02V
CST 2V, -02V
Data retention current {eeon (L version) - 1 50" fpA [V =3.0V,0VSVinSV
(1) 0V<CS2<02Vor
(2) CS22V,-02V,
CST2V,~-02V
lecon L-SLversion) |— |1 152 lpA
Chip deselect to data a 0 — — ns | See retention waveform
retention time
Operation recovery time b 5 - = ms

Notes: 1. This characteristic is guaranteed only for L version, 20 yA max. &t Ta = 0 to 40°C.

2. This characteristic is guaranteed only for L-SL version, 3 pA max. at Ta = 0 to 40°C.

3. CS2 controls address buffer, WE buffer, CST buffer, OF buffer, and Din buffer. tf CS2 controls
data retertion mode, Vin levels (address, WE, OE, CST, 1/0) can be in the high impedance state.
if CST controls data retention mode, CS2 mustbe CS22V . -02Vor0VsCS2502 V. The
other input levels (address, WE, OFE, 1/0) can be in the high impedance state.

4. Typical values are at V. = 3.0 V, Ta = +25 C and not guarantesd.

HITACHI
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HM628128B Series

Package Dimensions

HMG628128BLP Series (DP-32)

Unit: mm

41.90

42,50 Max 17

Nnoonooanoonoonoaoo

D

13.40
13.70 Max

[ Qg gy SR ) |"pepspepspepsgugw. ]
1 ”1.20‘ 16

2.54 Min |'5.08 Max

15.24

J

h

3
| 02530%]

0°~15°

HM628128BLFP Series (FP-32D)

Unit: mm

20.45

20.95 Max

32 |nnoanonnonananant 7

D

O

11.7 Max

1.0 Max

1 TUOOOOU0000UUUUT 46

3.0 Max

TARRAIID

+0.40
0.40 ¢ps

o] 0.10]

%”‘2 0.15 @

0.05Min|

HITACHI
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HMG628128B Series

HM628128BLR Series (TFP-32D) Unit: mm

8.0
82M
32| pmomepesym| 17

18.4

1 16

0.2+0.1 @[:

200%02

r'
ax |||
§.J

0.5+0.1

1.2Max,
0.17 £ 0.05
0.08 Min

HITACHI
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HM628128B Series

HM628128BLR Series (TFP-32DR)

Unit;

mm

8.0

l 8.2 Max '
17 32

18.40

200402
0.45 Max

LiF L_Q} s o
wy 15 x
sl ==

+ [eollso] N
n) Slo
S 0.50£0.10

HITACHI
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HM628128B Series

When using this document, keep the following in mind:

1. This document may, wholly or partially, be subject to change without notice.

2. All rights are reserved: No oneis permitted to reproduce or duplicate, in any form, the whole or part of
this document without Hitachi’s permission.

3. Hitachi will not be held respousible for any damage to the user that may result from accidents o any
other reasons during operation of the user’s unit according to this document.

4. Circuitry and other examples described hercin are meant merely to indicate the characteristics and
performance of Hitachi's semiconductor products. Hitachi assumes no responsibility for any intellectual
property claims or other problems that may result from applications based on the examples described
herein.

5. No license is granted by implication of otherwise under any patents or other rights of any third party or
Hitachi, Ltd.

6. MEDICAL APPLICATIONS: Hitachi's products are not authorized for use in MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Hitachi's sales company.
Such use includes, but is not limited to, use in life support systems. Buyers of Hitachi’s products are
requested to notify the relevant Hitachi sales offices when planning to use the products in MEDICAL

APPLICATIONS.

HITACHI

Hitachi, Ltd.

Semiconductor & IC Div.

mm,z&wcmmumwo.m

Tel: Tokyo (03) 3270-2111

Feox: (03) 3270-6109

For turther information write o2

Himeh America, td tHitachl Europe GmbH Hitachi Exrope Ltd, Hitachi Asla Ps, L1d.

Semiconductor & IC Div. Electronic Components Group  Electronic Compotents Div. 16 Coltyer Quey #20-00

2000 Sierra Poirt Parkway Confnental Europe Northem Europe Headquarters  Hitachi Tower

Brisbane, CA, 04005-1835 Domacher Stafle 3 Whitsbrook Park Singapore 0104

USA D-85622 Feididrchen Lower Cookhem Road Tot: §35-2100

Tef; 415-589-8300 d Fax: 535-1533

Fax: 4156834207 Tek 060-0 81 80-0 Beckshire SLB BYA

Fac 0690 20 3000 Unitwd Kingdom Hitachi Asia (Hong Kong) Ld.
Tel: 0628-585000 Unit 708, North Tower,
Fax: 0628-778322 World Finance Centre,

Harbour Clty, Canton Roed
Teim Sha Teul, Kowloon
Hong Kong
Tel 27358218
Fax: 27308071

HITACH!
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HM628128B Series

Revision Record

Rev. Date Contents of Modification e Orawn by Approved by
0.0 Oct. §, 1694 Initial lssue M. Higucht K Yoshizaki
1.0 Dec. 20, 1994  DC Characteristics M. Higuchi K Yoshizaki

fee max: 15 mAto 25 mA
lea tyP: 5 mA (0 10 mA
leey max: 10 mA to 20 mA

2.0 Mar. 20, 1995  Low Vee Data Retention Characleristics M. Higuchi K. Yoshizaki
Addition of note 3: typical values at V. =3.0 V,
Ta = +25 C and not guaranteed

3.0 Aug. 10, 1896  Change of format
Addition of HM628128B-10/10SL Series
AC Characteristics
Change order of note.

HITACH!
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HM6264BI Series

8,192-word x 8-bit High Speed CMOS Static RAM

HITACHI

ADE-203-492A (Z)
Rev. 1.0
Sep. 3, 1996

Description

The Hitachi HM6264B1 is 64k-bit static RAM organized 8-kword x 8-bit. {t realizes higher performance
and low power consumption by 1.5um CMOS process technology. The device, packaged in 450 mil SOP
(foot print pitch width), 600 mil plastic DIP, is available for high density mounting.

Features

¢ High speed

— Fast access time: 100/120 ns (max)
e Low power

— Standby: 10 W (typ)

— Operation: 15 mW (typ)(f = | MHz)
e Single 5V supply
¢ Completely static memory

— No clock or timing strobe required
e Equal access and cycle times
+ Common data input and output

— Three state output
o Directly TTL compatible

— All inputs and outputs
e Battery backup operation capability
* Operating temperature range

— 40 C10+85 C

Ordering Information

Type No. Access time Package

HM62648LPI1-10 100 ns 600-mil, 28-pin plastic DIP (DP-28)
HM6264BLPI-12 120 ns

HM6264BLFPI-10T 100 ns 450-mil, 28-pin plastic SOP(FP-28DA)

HM6264BLFPI-12T 120 ns
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HM6264B1 Scries

Pin Arrangement

HM6264BLPI/BLFP! Series

ne 01 N\—/2810 Ve

A12 02 270 WE
A7 (03 26 2 €S2
A6 (14 25{3 A8
A5 05 2415 A9
A4 06 23 s A
A3 7 2008
A2 08 213 A10
A1 09 200 Ts1
A0 [} 10 19z Vo8

yo1 011 1815 vO7

oz 012 17 [ 106

1103 di13 16 1O5
Vgs [0 14 153 104

(Top view)

Pin Description

Pin name Function

A0 to A12 Address input
1101 to 1/08 Data input/output
Cstv Chip select 1
cSs2 Chip select 2
WE' Wite enable

OE . Qutput enable
NC No connection
Vee Power supply
Vs Ground

HITACHI
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HM626481 Series

Block Diagram

Al
AB

A7
A12
A5
A6
Ad

Row
decoder

Memory array
256 x 256

[oool

TITTITT]

-0 Ve
O Vss

N | |

Column 110

[

data

J

s

T

101 0—=-Dy
¢ control

K Input Column decoder
>t

. /\/
— ; Al A2 A0 A10 A3

/08 O-

fﬁa:

|

|

o

——

1

CS2 o——

cs1 0- Timing pulse generator

Read, Write contro!

OE O S S —— 51

”'réﬁ
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HM6264BI Series

Function Table

WE CS1T CS2 OE Mode V. current 1O pin Ref. cycle
x H x x Not selected (power down) Ly, lgs, High-Z —_
x x L x Not selected (power down) L. {5, High-Z —_
H L H H Output disable lee High-Z —
H L H L Read e Dout Read cycle (1)~(3)
L L H H Write lee Din Write cycle (1)
L L H L Write lee Din Write cycle (2)
Note: x:HorL
Absolute Maximum Ratings
Parameter Symbol Value Unit
Power supply voltage™ Vee -0.510+7.0 \
Terminal voltage"' V. ~057t0V,+03° V
Power dissipation Pt 1.0 w
Operating temperature Topr —40to +85 °C
Storage temperature Tstg -55 to +125 °C
Storage temperature under bias Tbias ~40 to +85 °C
Notes: 1. Relative to Vg
2. Vymin: —3.0 V for pulse half-width < 50 ns
3. Maximum voltage is 7.0 V
Recommended DC Operating Conditions (Ta =—40 to +85°C)
Parameter Symbol Min Typ Max Unit
Supply voltage Vee 4.5 5.0 6.5 A\
Vs 0 0 [¢] \Y%
input high voltage Vi 24 — Ve +0.3 \Y
Input fow voltage 'A -0.3*' — 0.6 Vv

Note: 1. V min: 3.0V for pulse half-width < 50 ns

HITACHI
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HM6264BI Series

DC Characteristics (Ta = —40 to +85°C, V=5V £10%, V=0 V)

Parameter Symbol Min Typ” Max Unit Testconditions
input leakage current L] — - 2 A Vin=Vggto Ve
Output leakage current I, | —_ - 2 pA  CST=V,orCS2=V, orOE = V,, or
WE =V,.\V,o = Vg 10 Ve
Operating power supply Lo — 7 20 mA CS1=V,CS2=V,. |,=0mA
current others = V,/V
Average operating power L., — 30 50 mA Mincycle, duty = 100%,
supply current CS1=V,,CS2=V,,1,,=0mA
others =V, /V,
{9 < & 8 mA  Cycle time = 1 ps, duty = 100%, ,, = 0 mA
CS1<02V,CS22V,. -0.2V,
V2V —02V,V, <02V
Standby power supply I — 1 3 mA CS1=V, CS2=V,
current
Fre - 2 200 pA CS12V,-02V,CS22V..-02Vor
0V<CS250.2V,0V<Vin
Output low voltage Veo - — 04 V o =2.1mA
Output high voltage Vo 24 — — vV lo, = —1.0 mA

Notes: 1. Typical values are at V. = 5.0 V, Ta = +25°C and not guaranteed.
2. V,_min =-0.3V

Capacitance (Ta =25°C, f=1.0 MHz)

Parameter Symbol  Min Typ Max Unit Test conditions
Input capacitance™ Cin —_ — 5 pF Vin=0V
{nput/output czpacitance™ Cwo — — 7 pF Ve =0V

Note: 1. This parameter is sampled and not 100% tested.

HITACHU



107

HM6264BI Series

AC Characteristics (Ta = 40 10 +85°C, V=5 V £ 10%, unless otherwise noted.)

Test Coanditions

o Input pulse levels: 0.6 V1024V

o Input and output timing reference level: L5V

e Input rise and fall iime: 10 ns

o Qutput load: | TTL Gate + C, (100 pF) (Including scope & jig)

Read Cycle
HM6264B1-10  HM626481-12
Parameter Symbol Min  Max Min Max Unit Notes
Read cycle time e 100 — 120 —_ ns
Address access time ¢ L — 100 — 120 ns
Chip select access time CS1 ., _ 100 — 120 ns
CS2 — 100 — 120 ns
Output enable to output valid T, — 50 — 60 ns
Chip selection to output in low-Z CS1 g 10 — 10 — ns 2
GRATERy 10 — 10 - ns 2
Output enable to output in low-Z oz 5 —_ 5] — ns 2
Chip deselection in o output in high-Z CSt & 0 35 0 40 ns 1.2
CS2 tg 0 35 0 40 ns 1.2
Output disable to output in high-Z S 0 35 0 40 ns 1,2
Output hold from address change 'to,. 10 -— 10 — ns

Notes: 1. 1, is defined as the time at which the outputs achieve the open circuit conditions and are not
referred to output voltage levels.
2, Atany given temperature and voltage condition, {,, maximum is less than t, minimum both for a
given device and from device to device.
3. Address must be valid prior to or simuitaneously with CS1 going fow or CS2 going high.

HITACHI
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HM6264BI Series

Read Timing Waveform (1) (WE=V,)

tre

Valid address

Address :><
{an

'S

A ¢

= ! o
SN\ s

AITT7777

(%3}

tco2

'

21 ‘

tiz2 i
15:

RS

O
w
N
EA A

q

\\\\\\\\\

t
) HZ2 I!

%////////

lonz

——— U

Dout High Impedance

Valid data ><X>!——

|
i
(
1
{
i

XX

ton

. Read Timing Waveform (2) (WE = V,,,, OE= V,))

Valid address

A

Address X
tan

— -

. lou

< Non g 4

Dout : S<></\ <><><><><\/\I X

Valid data f

HITACH!
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HM6264BI Series

Write Timing Waveform (2) (OE Low Fixed) (OE = V)

; - ]
Address :>\f Valid address ><
‘!4 ' taw - i - E’R’
¢si '\.,"x\\_ \ \4— R 77[/////////
\ ° i

ARTANARNAN

i ! A0 __(WP___ )4
e R T PR L
-J- S P ) =
; L\ 6
ped LY RNR YN ’/Q\/'VU
[LLLLLLLLLLLS  tov T ton o NN
~—— '3
Din feih Frocoqga @k Valid data

222"
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HM6264BI Serics

Write Timing Waveform (1) (OE Clock)

|< tm >

|

Address X Valid address
1
t

o ZZJIHTITT oo A
g NN 077/ /7777

[ ERURRRARNNY
SANNNNES 7 AAAAL

tonz |

]

o~

tas

[

WE =

o SIERUTURUUI AN High tmpegance
VR VI s\ o %
Din Llighimpeddss C Valid data <>Z><

HITACH!I
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HM6264BI Series

top 2 Ly MaX + ¢, min.

HITACHI
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HM6264BI Series

Read Timing Waveform (3) (WE = V,,,, OE=V,))*’

st T\ tcor 7-[
L tuzy
tz ¥ !
Cs2 > ' X%\“—tﬁg—’
_.__—7 tcoz ! \

Dout KX><X_ Valid data >I————

Write Cycle
HM6264B(1-10 HM6264B1-12

Parameter Symbol Min Max Min Max Unit Notes
Write cycle time toz 100 — 120 —_ ns
Chip selection to end of write A4 80 — 85- — ns 2
Address setup time s (0] —_ (1] —_ ns 3
Address valid to end of write 2 80 — 85 —_ ns
Write pulse width toe 60 — 70 - ns 1,9
Write recovery time ton —_ (o] —_ ns 4
WE to output in high-Z 14 0 35 0 40 ns 5
Data to write time overlap Tow 40 — 40 — ns
Data hold from write time tou 0 - 0 — ns
QOutput active from end of write b 5 — 5 —_ ns
QOutput disable to output in high-Z torz 0 35 0 40 ns 5

Notes: 1. Awrite occurs during the overdap of a low CS1, and high CS2, and a high WE. A write begins at
the latest transition among CS1 going fow,CS2 going high and WE going low. A write ends at
the eariest transition among CS1 going high CS2 going low and WE going high. Time ¢, is
measured from the beginning of write to the end of write.

2. t.is measured from the later of CST going low or CS2 going high to the end of write.

.t is measured from the address valid to the beginning of write.

4. 1, is measured from the earliest of CST or WE going high or CS2 going low to the end of write

cycle.

5. During this period, /O pins are in the output state, therefore the input signals of the opposite

phase to the outputs must not be applied.

6. 1 CST goes low simultaneously with WE going low after WE goes low, the outputs remain in high

impedance state.

7. Dout is the same phase of the writlen data in this write cycle.

. Dout is the read data of the next address

9. In the write cycle with OE low fixed, t,, must satisfy the following equation to avoid a problem of

data bus contention

W

o]
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Low V. Data Retention Characteristics (Ta = -0 to +85°C)

Parameter Symbol Min  Typ® Max Unit Testconditions®

Ve for data retention Voa 20 — — \ CSt12V, 02V,
CS22V, -02VorCS2502V
Vin20V

Data retention current lecon = 1= 100 pA  V=30V,0V<VingV,
C812V,-02V,CS22V, 02V
or0vVs(CS2<02V

Chip deselect to data {eon 0 .y - as See retention waveform

retention time

Operation recovery time ¢, 5 . —_ ms

Notes: 1. Reference data af Ta = 25°C.
2. V, min=-0.3V,
3. CS2 controls address buffer, WE buffer, CS1 buffer, OE buffer. and Din buffer. If CS2 controls
data retention mode, Vin levels (address, WE, OE, CST, I/0) can be in the high impedance state.
IfCS1 controls data retention mode, CS2 must be CS22 V. ~0.2Vor0V<CS2502 V. The

other input levels (address. WE, OE, 1/0) can be in the high impedance state.

Low V¢ Data Retention Timing Waveform (1) (CST Controlled)

Data retention mode

CS12Vee-02V

HITACHI
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HM6264BI1 Series

w

When using this document, keep the following in mind:

1V =

w

&

. This document may, wholly or partially, be subject to change without notice.

All rights are reserved: No one is permitted to reproduce or duplicate, in any form, the whole or part of
this doctunent without Hitachi's permission.

Hitachi will not be held responsible for any damage to the user that may result from accidents or any
other reasons during operation of the user’s unit according to this document,

. Circuitry and other examples described herein are meant merely to indicate the characteristics and

performance of Hitachi’s semiconductor products. Hitachi assumes no responsibility for any intellectual
property claims or other problems that may result from applications based on the examples described
herein.!

. No license is granted by implication or otherwise under any patents or other rights of any third party or

Hitachi, Ltd.

MEDICAL APPLICATIONS: Hitachi’s products are not authorized for use in MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Hitachi's sales company.
Such use includes, but is not limited to, use in life support systems. Buyers of Hitachi's products are
requested to notify the relevant Hitachi sales offices when planning to use the products in MEDICAL
APPLICATIONS.
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Hitachi, Ltd.

Semiconducior & IC Div.

Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100, Japan
Tet: Tokyo (03) 3270-2111

Fax: (03) 3270-5109

For further information write to:

Hitachi America, Ltd, Hitachi Europe GmbH Hitachi Europe Ltd. Hitachi Asia Pte. Ltd.

Semiconductor & IC Div. Electronic Components Group Electronic Components Div. 16 Collyer Quay #20-00

2000 Slema Point Parkway Continental Europe Northem Europe Headquarters  Hitachi Tower

Brisbane, CA. 94005-1835 Domacher Stralle 3 Whitebrook Park Singapore 0104

USA D-85622 Feldkirchen Lower Cookham Road Tel: §35-2100

Tel: 415-569-8300 Minchen Maidenhead Fax: §35-1533

Fax: 415-583-4207 Tel: 083-9 91 80-0 Berkshire SL6 8YA

Fax: 089-9 29 30 00 United Kingdom Hitachi Asia (Hong Kong) Ltd.

Tel: 0628-585000 Unit 706, Nosth Tower,
Fax: 0628-778322 Wbrid Finance Centre,

HITACHI

Harbour City, Canton Road
Tsim Sha Tsui, Kowioon
Hong Kong

Tet: 27359218

Fax: 27306071
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HMG6264BI Series

Low Ve Data Retention Timing Waveform (2) (CS2 Controlled)

Data retention mode

CS2<0.2V
Package Dimensions
HMG6264BLFP1 Series (DP-28) Unit: mm
| 356 i
28 36.5 Max 15
s W o S et 0 T O i 0 Y o VO G o s I o0 i )
x
L
o>
) Qo
~
LS8 R Uiy Sy oy Oy Uy W S S R 5 0 B U e e 5
1 12 14
_ _1.9Max e ¥4
1]
-3 r 7
/[ : g = g
vml FF |
i le'e
y J Y v e,
5 3 0.2528%
2541025 _ _.048+0.10 S o -~ - -
0°~15°
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Revision Record

Rev. Date Contents of Modification

0.0 Dec. 1, 1995 Initial issue

Drawn by
i. Ogiwara

Approved by
K. Yoshizaki

1.0 Sep. 5, 1996 Deletion of Prefiminary
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HMG6264BI Series
HM6264BLPI Scries (FP-28DA) Unit: mm
183
18.75 Max
28 0
<.
-
TUTIITTIIUT T
1 uttie x
0.895_ = 82 1803 _
o« ~
i [l A s ° e VR
W 7/ NN == o \\
1.27£0.10 0401368 £
= Jic & __10
S
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