HM53461 Series

65,536-word x 4-bit Multiport CMOS Video RAM

B DESCRIPTION HM53461P Series

The HMS53461 is a 262,144-bit multiport memory equipped with a 64k-word x
4-bit Dynamic RAM port and a 256-word x 4-bit Serial Access Memory (SAM) port.
The SAM port is connected to an internal 1,024-bit data register through a 256-word
x 4-bit serial read or write access control. In the read transfer cycle, the memory
cell data is transferred from a selected word line of the RAM port to the data regis-
ter. The RAM port has a write mask capability in addition to the conventional cpera-
tion mode. Write bit selection out of 4 data bit can be achieved.

Utilizing the Hitachi 2 um CMOS process, fast gerial access operation and low
power dissipation are realized. All inputs and outputs, including clocks, are TTL
compatibie. a0DP24A

(DP-24A)
W FEATURES HM53461ZP Series
« Multiport Organization

(RAM; 84k-word x 4-bit and SAM; 256 word x 4-bit)
«+ Double Layer Polysilicon/Polyicide n-Well CMOS Process

* Single 5V (£10%)
* L ow Power

Active
=Y N, R R 380 mW (max)
SAM L i 220 mW (max)
SlANADY .. e 40 mW (max)
¢ Access Time P—
RAM .o e 100 ns/120 ns/150 ns (ZP-24)
BAM i 40 ns/40 ns/60 ns
* Cycle Time Random Read or Write Cycle Time (RAM) ..... 190 ns/220 ns/260 ns
Serial Read or Write Cycle Time (SAM) ........... 40 ns/40 ns/60 ns
* TTL Compatible
e 256 Refresh CyCles .. ..o oo it 4 ms

* Refresh Function
RAS Only Refresh
CAS Before RAS Refresh
Hidden Refresh

« Data Transfer Operation (RAM «<— SAM)

» Fast Serial Access Operation Asynchronized with RAM Port Except Data Transfer
Cycle

» Real Time Read Transter Capability

+ Write Mask Mode Capability

B ORDERING INFORMATION

Part No. Access Time Package

HM53461P-10 100 ns 400 mil 24-pin

HMS53461P-12 120 ns Plastic DIP

HMS53461P-15 150 ns (DP-24A)

HM53461ZP-10 100 ns 24-pin

HM53461ZP-12 120 ns Plastic ZIP

HMS53461ZP-15 150 ns (ZP-24)
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HM53461 Series

B PIN QUT
HM53461P Series HM53461ZP Series H PIN DESCRIPTION
sc(1] 24) Vs Pin Name Function
si/0,[2] 23] s1/0. 104 2 1 /03 Ap-Ay Address Inputs
si/0, 3 72} $1/0, S1/03 4 g SOE 1/0,-1/04 RAM Port Data Input/Oufput
7T OE[s 21) SOE Vss 6 7 ;ém SI/0;-S1/04 SAM Port Data Input/Output
10, 5] 0] /0, D—STIfg—é 13 9 SI/02 RAS Row Address Strobe
1/0: E E 170y 1/02 12 11 l/ot CAS Column Address Strobe
wE 7] [18] cas FAS 14 13 WE SC Serial Clock
7As [} [17) A A516 ig ':45 WE Write Enable
As[9] [16] A1 ‘;fc 18 19 A7 DT/OE Data Transfer/Qutput Enable
As @ 15] A: A? ;g 21 A2 SOE SAM Port Enable
A« 1] 4] A CAS 24 23 A0 Veo Power Supply
Vi IE E As 0108-2 Vsg Ground
0108-1
(Top View) (Bottom View)
M BLOCK DIAGRAM
10, 10: 103 104
b b ¢ 1
Write Mask 1Obutfer | { Obutfer | 1 Ohutter | 1 O bofter OF clock
$
WE claok DT OE
WE generator =) Y decoder Y decoder Y decoder Y decoder o DT
[___‘ Trlnsf'er
contro
oK Ei:'l::i = f::(.;nenury f::(.ymemnry f::(.ymcmory ﬂlr(“mrnmry
i foso
mo_ RAS cloak
Eenerator 56 data 256 data 256 data 256 data
Ai Tegister register register register
) Vaincer Painter Pointer Pointer KS’S‘:L‘:;E -0 SC
X address
bulfer
— SI O buffer | SI O bufter S0 0 buffer | SI O bubler |l
Y address | S 6 é &
bulfer SI0 $10; S10s SI0s l
Refresh
ress -l'nn generator
:::nler
& &
RAS CAS
¢108-3
@ HITACHI
972 Hitachi America, Ltd. « Hitachi Plaza ® 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1815 » (415) 589-8300

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5783512/HM53461ZP-12.html

HM53461 Series

B ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vgg VT —10t0 +7.0 v
Power Supply Voltage Relative to Vgg Yoo —-05t0 +17.0 A4
Operating Temperature, T (Ambient) Topr Oto +70 °C
Storage Temperature Tsig —55t0 + 125 °C
Short Circuit Output Current Tout 50 mA
Power Dissipation Pr 1.0 w

B ELECTRICAL CHARACTERISTICS
¢ Recommended DC Operating Conditions (T, = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Note
Supply Voltage Yec 4.5 50 5.5 v
Input High Voltage VIH 24 — 6.5 v
Input Low Voltage ViL —-05 — 0.8 v 2

Notes: 1. All voltages referenced to Vgg.
2. —3.0V for pulse width < 10 ns.

¢ DC Electrical Characteristics (T4 = 0 to +70°C, Vgg = 5V £10%, Vgg = 0V)

SAM PORT . RAM PORT
Parameter Symbol - HM53461-10 | HM53461-12 | HM53461-15 | Unit — Note
Standby | Active Test Conditions
— X 70 60 50 mA | RAS CAS i
Operating Current lect RAS._CAS' Cycling [
Lecr X — 110 100 80 mA | tRC = Min
Icc2 — X 7 7 7 mA [ — _
Standby Current RAS,CAS = Viy [——
ICCS X —_ 40 40 30 mA
Icc3 —_ X 60 50 40 mA m = VIH:
RAS Only Refresh Current RAS Cycling
Iccy X —_ 100 90 70 mA tpc = Min
Iccs — X 50 40 35 mA | RAS = Vqg,
Page Mode Current CAS Cycling
Iccio X —_ 90 80 65 mA tpc = Min
i — X 60 50 40 mA | RAS i
CBR Refresh Current ccs RAS Sychgl 8 —
Iccii X — 100 90 70 mA | tRc = Mm
1 — x 75 65 55 mA | RAS. CAS i
Data Transfer Current cee RAS’_CAS. Cyding |
Icciz X — 115 105 85 mA | trc = Min
Parameter Symbeol Min Max Unit Test Conditions Note
Input Leakage Int —10 10 RA
Output Leakage Iio —-10 10 BA
Output High Voltage VoH 24 — v Iog = —2mA
Qutput Low Voltage VoL — 0.4 Y IoL = 42mA
H INPUT/QUTPUT CAPACITANCE
Parameter Symbol Typ Max Unit Note
Address < — 5 pF
Clocks Cy — 5 pF
1/0, 81/0 Cio — 7 pF
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HM53461 Series

@ ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Ta = 0to +70°C, Vgg = 5V £10%, Vgg = 0V)1, 10, 11

Parameter Symbol HM53461-10 1-.IM53461-12 H.M53461—15 Unit | Note
Min Max Min Max Min Max
Random Read or Write Cycle Time tRe 190 — 220 — 260 — ns
Read-Modify-Write Cycle Time tRWC 260 — 300 — 355 — ns
Page Mode Cycle Time tpc 70 — 85 — 105 — ns
Access Time from RAS {tRAC — 100 — 120 —— 150 ns 2,3
Access Time from CAS tcac — 50 — 60 — 75 ns 3,4
Output Buffer Turn-off Delay Referenced to CAS | tofFi 0 25 0 30 0 40 ns 5
Transition Time (Rise and Fall) tT 3 50 3 50 3 50 ns 6
RAS Precharge Time trp 80 — %0 — 100 - ns
RAS Pulse Width tRAS 100 10000 120 10000 150 10000 ns
CAS Pulse Width tcas 50 10000 60 10000 75 10000 | ns
RAS to CAS Delay Time tRCD 25 50 25 60 30 75 ns 7
RAS Hold Time tRSH 50 — 60 — 75 — ns
CAS Hold Time tosH 100 — 120 — 150 — ns
CAS to RAS Precharge Time tcrp 10 — 10 — 10 — ns
Row Address Setup Time tASR 0 — 0 — 0 — ns
Row Address Hold Time IRAH 15 — 15 — 20 — ns
Column Address Setup Time tasc 0 — 0 — 0 — ns
Column Address Hold Time tCcAH 20 — 20 — 25 — ns
Write Command Setup Time twes 0 — 0 — 0 — ns 8
Write Command Hold Time twWCH 25 — 25 — 30 — ns
Write Command Pulse Width twp 15 — 20 — 25 — ns
Write Command to RAS Lead Time tRwWL 35 — 40 — 45 — ns
Write Command to CAS Lead Time tewL 35 — 40 — 45 —_ ns
Data-in Setup Time tps 0 — 0 — 0 — ns 9
Data-in Hold Time tDH 25 — 25 —_ 30 — ns 89
Read Command Setup Time tRCS 0 — 0 — 0 — ns
Read Command Hold Time tRCH 0 - 0 — 0 — ns
Read Command Hold Time Referenced to RAS tRRH 10 — 10 — 10 — ns
Refresh Period {REF — 4 — 4 — 4 ms
RAS Pulse Width (Read-Modify-Write Cycle) tRWS C 170 10000 200 10000 245 10000 ns
CAS to WE Delay tewp 85 — 100 — 125 — ns 8
CAS Setup Timc (CAS Before RAS Refresh) {CSR 10 — 10 — 10 — ns
CAS Hold Time (CAS Before RAS Refresh) {CHR 20 — 25 — 30 — ns
RAS Precharge to CAS Hold Time tRPC 10 — 10 — 10 - ns
CAS Precharge Time tcp 10 - 15 —_ 20 — ns
Access Time from OE toac — 30 - 35 — 40 ns
Output Buffer Turn-off Delay referenced to OE toFF2 0 25 0 30 0 40 ns
OE 1o Data-in Delay Time topD 25 — 30 — 40 — ns
OE Hold Time referenced to WE tOEH 10 — 15 — 20 — ns
Data-in to CAS Delay Time tpzc 0 — 0 — 0 — ns
Data-in to OF Delay Time tpzo 0 — 0 — 0 — ns
OE to RAS Delay Time toRD 35 — 40 — 45 — ns
Serial Clock Cycle Time tsce 40 — 40 — 60 — ns
Access Time from SC tsca — 40 — 40 — 60 ns 10
Access Time from SOE {SEA — 25 — 30 — 40 ns 10
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HM53461 Series

B ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Ta = 010 +70°C, Voo = 5V £10%, Vgg = OV)1. 10, 11 (continued)

Parameter Symbol H-M5346 1-10 H.M 53461-12 HMS 3461-15 Unit Note
Min Max Min Max Min Max
SC Pulse Width tsc 10 - 10 — 10 — ns
SC Precharge Width tscp 10 — 10 — 10 — ns
Serial Data-out Hold Time after SC High tSOH 10 — 10 — 10 — ns
Serial Qutput Buffer Turn-off Delay from SOE tSEz 0 25 0 25 Y] 30 ns
Serial Data-in Setup TIme ts1s 0 — 0 — 0 — ns
Serial Data-in Hold Time tsIH 15 — 20 — 25 — ns
DT to RAS Setup Time tDTS 0 — 0 — o — ns
DT to RAS Hold Time (Read Transfer Cycle) {RDH 80 — 90 — 110 — ns
DT to RAS Hold Time tDTH 15 — 15 — 20 — ns
DT to CAS Hold Time {CDR - 20 — 30 - 45 - ns
Last SC to DT Delay Time tsDD 5 — 5 — 10 — ns
First SC to DT Hold Time tSDH 25 — 25 — 30 — ns
DT to RAS Delay Time thTR 10 — 10 — 10 — ns
WE to RAS Setup Time tws 0 — 0 - 0 — ns
WE to RAS Hold Time twH 15 — 15 — 20 — ms
170 to RAS Setup Time tMs 0 — 0 — ] — ns
1/0 to RAS Hold Time tMH 15 — 15 — 20 — ns
Serial Qutput Buffer Turn-off Delay from RAS tSRZ 10 50 10 60 10 75 us
SC to RAS Setup Time tsRs 30 — 40 — 45 — ns
RAS to SC Delay Time tSRD 25 — 30 - 35 — ns
Serial Data Input Delay Time from RAS sSID 50 — 60 — 75 — ns
Serial Data Input to DT Delay Time tsZD 0 — 0 — 0 - ns
SOE to RAS Setup Time tes 0 — 0 — 0 — ns
SOE to RAS Hold Time tEH 15 — 15 - 20 — ns
Serial Write Enable Setup Time tsws 0 — 0 — 0 — ns
Serial Write Enable Hold Time tsSwH 35 — 35 — 55 — ns
Serial Write Disable Setup Time tswis 0] — 0 — 0 — ns
Serial Write Disable Hold Time tSWIH 35 — 35 — 35 — s
DT to Sout in Low-Z Delay Time tpLZ 5 — 10 — 10 — ns

Notes: 1. AC measurements assume it = 5ns.
2. Assumes that tpcp < tpep (max). If tpep is greater than the maximum recommended value shown in this table, tRAC
exceeds the value shown.
- Measured with a load circuit equivalent to 2 TTL loads and 100 pF.
- Assumes that tpcp 2 trep (max).
5. toFF (max} defines the time at which the output achieves the open circuit condition and is not referenced to output voltage
leveis.
6. Vig (min) and Vyj (max) are reference levels for measuring timing of input signals. Also, transition times are measured
between Vyg and Vyy.
7. Operation with the tgcp (max) limit insures that tRAC (max) can be met, trcp (max) is specified as a reference point only,
if trep is greater than the specified tReD (max) limit, then access time is controlled exclusively by tecac
8. twes and towp are not restrictive operating parameters. They are included in the data sheet as electrical characteristics
only: if twycg > 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 tcwp 2 tcwp (min), the cycle is a read/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.
9. These parameters are referenced to CAS leading edge in an early write cycle and to WE leading edge in a delayed write or a
read-modify-write cycle.
10. Measured with a load circuit equivalent to 2 TTL and 50 pF.
11. An initial pause of 100 ps is required after power-up. Then execute at least 8 initialization cycles.
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HM53461 Series

B TIMING WAVEFORMS
¢ Read Cycle

RAS et 1RAS Y EE—
\( TI Ry \
IRCD IRSH
fesH IcrP
CAS Icas | proocn—]
N «
lasn dRANH 1asC ICAH
Address 3>4 noﬁm COLUMN p ///////////1
Ircs - IRCH
T N,
tRAC torrl
1/0 1 VALID
(Output) m‘\__ Dout

toau

£S
N
\Y
N Y

TS DTH torF2

Do not care
0108-4
* Early Write Cycle
txe
m—s ._\ IRAS
\F A tAp \
tRCD IRSH
fcsH
CA fcas /_
Neee—
lasg LRAN iasc |_tcan

Addresa%

WE X

1/0
(Input)
1/0 High 2
{Output) tors .
DT/CE
Do not care
0108-5

Note: *1. When WE is “H” level, all the data on the I/O can be written into the cell.
When WE is “L” level, the data on the 1/0 are not written except for when 1/0 is “high” at the falling edge of RAS.
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¢ Delayed Write Cycle

HM53461 Series

oxs SK
wrm@iL_ sl ¢, ST L TTTTTTT7
vENX /77777
bT/0E jH _]f(_[////////////////

tyx tun "‘_"H Y 1o
i’i&@L e S /LT TTT7

Do not care

0108-8

Note: *1. When WE is “H” level, all the data on 1/04
When WE is “L" level, the data on

* Read-Modify-Write Cycle

~1/04 can be written into the memory cell,
1/0s are not written except for when 1/0 = “H» at the falling edge of RAS.

Heur
RAS —— IRns
13 \
LLld TR et fesk Icas
7 T
1ASR tRAH tAsC Can LR
wwes TX s W wam KZ777T777T 7777777
my Il l;:rs (SN 7Y} _.l
p—— R
wE N7/ 77777,
"]
WE [} y
3 [}
e A pyc Ins -
1/0 .l VALID
(Input) L 4 on Din /
Icac
IxaC l
I/c 2 VALID
(Output) o Y Dow ¥
0TS tote loac 0FE2 tEN
o 1) NI,
Do not care

¢108-7

Note: *1. When WE is “H” level, all the data on 1/0;

When WE is “L”
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HM53461 Series

¢ Page Mode Read Cycle

[1]
RAS IRAS
A \_
i
vy tesw e trc le——tasw
CAS ICAS y icas
AN , icr . sr\
tAsK tasc] Vican tasc tcAn A fcan
Address ROW OLY MOLUMN \ W
11 I 1
e ! txcH wnes IxCH Mr; COLUMN e
21/ X7 X7/
[LL1! forr] teac torrl tcac
t['.u: torrl
1/0 VALID 31 VALID N VALID >
{Output} Dout X Dowt N Dout
thze toze [TY7s
I/0
(Input) / / .
_.l__f'_’i” aC rn torr2 oA 2
trs| torr2 | tzo -
— rd toac
bT/OE _/ﬂ N/
{7 Do not care
a108-8
+ Page Mode Write Cycle (Early Write)
. e
RAS ==y tRAS
tRP \
tesH tp¢ ———] fa— 140 5 H o]
Cis po— tRC—=  1cas - Icas tCAS
IRAN Icr \ \
i ” lasc
RF_L fasc _‘:."‘_" '.‘-’;5- tcan COLUMN 3{#,,-
Adressm ROWﬁCOLUMN COLUMN W[ / / / / / / / / Z[
twsi ] tum fes| L tucs tweH s || wew
e vl
;. Tt tup —e] ! tup
tues ban _tas oY tospee| -733.., [DShee] e—LDH—o]
/0 .l } VALID VALID VALID
{Input) Din Din Din
1’0 High-Z
IeTs
{Output) J”.IT”
L/ /// 77T I
bT/3E N/ j//4 /
772 e not care
0168-9

Note: *1. When _E_—E is “H* level, all the data on 1/07—1/04 can be written into the memory cell.
When WE is “L” level, the data on I/Os are not written except for when I/0 = “H” at the falling edge of RAS.
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HM53461 Series
* Page Mode Write Cycle (Delayed Write)

{RC
tRAS
RAS ....._..‘\ /
- P
N | o § tree pot—— tRSH
tRen toAs . leas IChP
AS
CAS |

tran , Wy \ / /
tasn tasc
r’ tasc "T”” tas¢ lcan 1 att
Address ROW OLLMN| OLUMN Z { { { f { {
! |

Iy 1N [ tcwi tcwi
s a1 tup COLUMN [~ IRWL
inp
ve )X o W/7TTIR TTTTTN JTTTE 77777777
tus e s Ipw . [ toH 2510 .
1'0 .1 VAL! VAL ALl
{Input) Din Di D
1.0 High Z
(OQutput)

turs toks

Do not care

0108-10

Note: *1. When @ is “H” level, all the data on 1/0;-1/04 can be written into the memory cell.
When WE is “L” level, the data on 1/Os are not written except for when [/O = “H” at the falling edge of RAS.

* RAS Only Refresh Cycle

RAS -'ﬁ\ A / tar \_
cas /
Address :‘i i

S T
v —— LTI TITTTTITITIT]

toTs tor

b7/0E LT
Do not care
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HM53461 Series

* CAS Before RAS Refresh Cycle

the
(113 tny
xS —/] \ \T__
lrrc  tesk tene
‘ ICHN |
CAS

ssaess LT T T T T T T 777777777
VE L T T 777 T 7777 7777
o 2/ L LT LTI T T TT T 7 77777 77777777777,

10 High-2
(Qutput)

5T YL LT T A7 7 7 77777,

/7 A Do not care

0108-12
* Hidden Refresh Cycle
RAS '_-'\\ 1RAS 1/! - —‘\ Ikas Z - \_
ICrp IRSH
a3 / ] -—-‘;m \ CHR fr_
lase tasc tean
e T Do W wnn Y777 777 7777 77777777775
IRCS iRRH
i L
% ////, N
L 10k0 J ] torr
[(/60ulput ) mac <’ V&E:D y >_
Ty me Icac torr2
t0AC
L/ ) T
/0 *‘ = High-Z
{Input)
o — Do not care
111111
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HM53461 Series

¢ Read Transfer Cycle (1)1, "2

IRC

RAS _‘N 1RAS ] -

o iRsH terp

CAS L] tcas
IRAH  1AsC
IAsA "_’] ‘) 777}

oW )0(5*”»\35‘”, /iyl 11T

WCsH

we Zfel o X7 ///[//]///////// (/NN

ipTR

>
a.
a0
-
®
@
@
=

1.0 High Z
{Qutput) [

S/ //1 T

inTn

IRiM ]
BT GE ﬁ‘ ! Ishm

150¢ j lson

IsoH

- .
S1°0 Vahid Valid Valid Valid
(Output) Sout Sout Sout 4 Snat

1504 Previous
S1/0 High-Z Row New Row
(Input)
De not care

0108-14

Notes: *1. In the case that the previous data transfer cycle was read transfer.
*2. Assume that SOE is “L" level.
*3. CAS and SAM start address need not be supplied every cycle, only when it is desired to change to a new SAM start
address.

¢ Read Transfer Cycle (2)°1. "2

IRt

RAS — 1RAS

the \
incn IRSH donr
CAS = P F___
RAR™ asc
a3 PCAH
L
SAM START
Address % ROW B ﬂ ADD
! ) Ios i
L

L/ AL

TR

High Z

10
(Output)

1COH

(Y//// '/ AT T,
DTOE N\ - .

sc _/.| j‘\ Y,
iscr ELS
fse oLz tsca - 150K
510 VALID
(Output) TSIH Sout
1515 tszp [ZZ2 Do not care
SI/0 VALID A Inhibit rising transient
(Input) Sin

0108-15

Notes: *1. In the case that the previous data transfer cycle was write transfer or pseudo transfer.
*2. Assume that SOE is “L” level.
*3, CAS and SAM start address need not be supplied every cycle, only when it is desired to change to a new SAM start

address.
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HM53461 Series

* Pseudo Transfer Cycle

nc

\ el , inp

inco trsy
cas

el
e tasc
tcan
ROW Sﬂ%g‘maT&(f!{!f!f,f;ff!f{!f!

RAS ——\

tcar

CSH

77777 T

X
m:ws_m

lza [y
Es
tscr ‘

isce

tsip 13 tsin
S1/0 : g A 0
VALID
{Input) oz e
s1/0 .."l‘q // /] Do not care
k. bt pisine transient
{Output) —m, £ Inhibit rising transien

0108-16

Note:

*1. CAS and SAM start address need not be supplied every cycle, only when it is desired to change to a new SAM start
address.

* Write Transfer Cycle

(118

RAS ——— 1ras - e - N
" " | /
iasn =T
Addreuﬁnowmsﬁ%g““ )g/////// /////////l

isis tsin
Ists '-_.
SI/0 Valid Valid Vahd
ﬂllpl.i[) Sia Sin Sin
72 Do not care
s1/o High-Z EXR inhibit rising transient
{Output)

0108-17

Note:

982

*]. CAS and SAM start address need not be supplied every cycle, only when it is desired to change to a new SAM start

address.
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HM53461 Series
* Serial Read Cycle

lrAs

W LTI 77777777

R

vl

SoF / -
ec s iNee
ts¢ 1s¢ 5¢
¢ _/ \ / frl
iser scr tscr | fsan
{SEA

(S(l)? 0 Valid J Vad Valid

utpul Sout 4 h' Sout Sout

504 ks 15 IsCA
]

Do not care

Dt08-18

*» Serial Write Cycle

1RAS

R "FJ\LW" J/_
wos [ LI LTI T 777777 i

E Iswis
tsw

)

w
3
&
k3
=
&
3

isce isCC Isce

isce Iscp tsce
sC
tsc I5¢ . 15¢ ISC

Xz KZIIITIITIN S

e

FZA Do not care

0108-18
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