SIEMENS

1 M x 1-Bit Dynamic RAM

HYB 511000BJ-50/-60/-70

Low Power 1 M x 1-Bit Dynamic RAM HYB 511000BJL-50/-60/-70

Advanced Information

« 1048 576 words by 1-bit organization

+ Fast access and cycle time
50 ns access time
95 ns cycle time (-50 version)
60 ns access time
130 ns cycle time (-60 version)
70 ns access time
130 ns cycle time (-70 version)
- Fast page mode cycle time
35 ns (-50 version)
40 ns (-60 version)
45 ns (-70 version)
+ Low power dissipation
max. 495 mW active (-50 version)
max. 440 mW active (-60 version)
max. 385 mW active (-70 version)
max. 5.5 mW standby
max. 1.1 mW standby for L-version

Ordering Information

« Single + 5V (£ 10 %) supply with a built-in
Vs generator

« Output unlatched at cycle end allows two-
dimensional chip selection

+ Common I/O capability using “early write”
operation

. Read-modify-write, CAS-before-RAS
refresh, RAS-only refresh, hidden-refresh,
fast page mode capability and test mode
capability

+ All inputs, outputs and clocks
TTL-compatible

+ 512 refresh cycles/8 ms
512 refresh cycles/64 ms
for L-version only

- Plastic Packages: P-SOJ-26/20-1

Type Ordering Code Package Description

HYB 511000BJ-50 Q67100-Q1056 P-SOJ-26/20-1 DRAM (access time 50 ns)
HYB 511000BJ-60 Q67100-Q518 P-SOJ-26/20-1 DRAM (access time 60 ns)
HYB 511000BJ-70 Q67100-Q519 P-SOJ-26/20-1 DRAM (access time 70 ns)
HYB 511000BJL-50 | on request P-S0OJ-26/20-1 DRAM (access time 50 ns)
HYB 511000BJL-60 | Q67100-Q526 P-SOJ-26/20-1 DRAM (access time 60 ns)
HYB 511000BJL-70 | Q67100-Q527 P-SOJ-26/20-1 DRAM (access time 70 ns)
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SIEMENS HYB 511000BJ/BJL-50/-60/-70
1 M x 1-DRAM

The HYB 511000BJ/BJL is the new generation dynamic RAM organized as 1 048 576 words by
1-bit. The HYB 511000BJ/BJL utilizes CMOS silicon gate process technology as well as advanced
circuit techniques to provide wide operating margins, both internally and for the system user.
Multiplexed address inputs permit the HYB 511000BJ/BJL to be packaged in a standard plastic
P-S0J-26/20. This package size provides high system bit densities and is compatible with
commonly used automatic testing and insertion equipment. System oriented features include single
+ 5V (£ 10 %) power supply, direct interfacing with high-performance logic device families such as
Schottky TTL. “Test Mode” function is implemented. The HYB 511000BJL are specially selected for
low power battery backup applications.

Pin Definitions and Functions

Pin No. Function

A0-A9 Address Inputs

RAS Row Address Strobe
DI Data In

DO Data Out

CAS Column Address Strobe
WE Read/Write Input

Vee Power Supply (+ 5V)
Vss Ground (0 V)

TF Test Function

N.C. No Connection
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SIEMENS HYB 511000BJ/BJL-50/-60/-70
1 M x 1-DRAM

Pin Configuration
(top view)

S0J-26/20-1
—O
DI (1 26 [0 Vi
WE ]2 25[0 DO
RAS []3 241 CAS
TF 4 230 N.C.
N.C. []5 220 A9
A0 ]9 18[0 A8
A1 10 1700 A7
A2 [ 11 16 [0 A6
A3 12 15[0 A5
Vee 013 140 A

SPP00866

Semiconductor Group 35



SIEMENS

HYB 511000BJ/BJL-50/-60/-70

RAS ———»

Buffers (10)

No.1 Clock
Generator

A\A A

1M x 1-DRAM
W —d « R
CAS — o4 “| Data In +—Dl
»| Buffer
> Data out [~
.| No.2 Clock .|  Buffer <
"| Generator " b
TF
4
Column
1_> Address 10 >
A0 —> »| Buffers (10) Column
Al —» 1 s Decoder
Az —> Refresh
A3 —> Controller
.| Sense Amplifier
A4 —> ¢ "I 1/0 Gating <
A5 —»
Refresh YV IYY
A6 —> Counter (9) <+ 2048 -+
A7 —» 9 AA4 AAA 4
A8 —» '\I |7 >
A9 —»| | ""| Row Row :
10 | Address 9 > Decoder 512 Memory Array

Substrate Bias — Ve
Generator — Vs
SPB00867

Block Diagram
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SIEMENS HYB 511000BJ/BJL-50/-60/-70

1M x 1-DRAM
Absolute Maximum Ratings
Operating tempPerature range ...t ee e e Oto+70°C
Storage temperature raNge............eueeiii oo —-55t0+ 150 °C
SolderiNg tEMPEratUIE ......cooi it e e e e e saene e eeee s e 260 °C
S To] (o (=T 4T o Yo I (1401 10s
INPUL/OULPUL VOIRBGE .t —1to+7V
Test Function INPpUt VOIRAGE ........cceeeiiiiiie e —1to+10.5V
POWEr SUPPIY VOIAGE ....cceie it —1to+7V
Lo o 11T o X1 o) o 06w
Data out current (SNOM CirCUIL) ........cooiiiiiiiiiie e 50 mA

Note: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent
damage of the device. Exposure to absolute maximum rating conditions for extended periods
may affect device reliability.

DC Characteristics
T,=0t070°C; Ves=0V; Ve =5VE10 %

Parameter Symbol Limit Values Unit | Test
min. max. Condition
Input high voltage Vi 24 6.5 v oY
Input low voltage V. -1.0 0.8 v oY
Test enable input high voltage Vi | Voo +4.5/10.5 v Y
Test disable input low voltage Vien  |—1.0 Vet 1.0V |V
Output high voltage (Io,r = — 5 mA) Von 24 - v o|"
Output low voltage (Ioyr = 4.2 MA) VoL - 0.4 v oY
Input leakage current, any input except TF Iy -10 10 uA |1
(OV<FVN<6.5V, all other pins =0 V)
Output leakage current oy -10 10 uA |1
(DO is disabled, 0 V < Voyr <5.5 V)
Average V. supply current: T
-50 version - 90 mA |23
-60 version - 80 mA |23
-70 version - 70 mA |23
(RAS, CAS, address cycling: fgc = fgc min.)
Standby V. supply current (RAS = CAS = V) | Iecs - 2 mA |-
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SIEMENS

HYB 511000BJ/BJL-50/-60/-70
1M x 1-DRAM

DC Characteristics (cont'd)
T,=01t070°C; Vss=0V; Vec =5VE10 %

Parameter Symbol Limit Values Unit | Test
min. max. Condition

Average V. supply current during RAS only | Ioc3

refresh cycles: -50 version - 90 mA |2
-60 version - 80 mA |2
-70 version - 70 mA |2

(RAS cycling: CAS = V' tre = trc Min.)

Average V. supply current during fast page | Iocs

modes: -50 version - 70 mA |23
-60 version - 60 mA |23
-70 version - 50 mA |23

(RAS =V, CAS, address cycling:

Ipc = tpc MIN.)

Standby V. supply current Iecs - 1 mA |1
L-Version - 200 UA D

(RAS=CAS =V, -0.2V)

Average V. supply current during Ioce

CAS-before-RAS refresh mode:
-50 version - 90 mA |2
-60 version - 80 mA |2
-70 version - 70 mA |2

(RAS, CAS, address cycling: fgc = fgc min.)

For L-version only:

Battery backup current: Ioer - 300 uA |2

average power supply current, battery backup

mode:

(CAS = CAS before RAS cycling or 0.2 V,

WE=V,—-02Vor0.2V,

AOto A9 =V .(—-02Vor0.2V,

DI=V,—-0.2Vor0.2V open,

tRC = 125 MS, tRAS = tRAS m|n ~ 1 MS)

Input leakage current (only TF) ey -10 +10 A |1

OVSVN(TF) <V, +0.5V)

All other pins not under test =0 V

Test function input current L - 1 mA |1

(Vee +4.5<Vy (TF)<10.5V)
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SIEMENS HYB 511000BJ/BJL-50/-60/-70

1M x 1-DRAM
AC Characteristics 4 13
Thn=01070°C; Vec =5V+10%;t,=5ns
Parameter Symbol Limit Values Unit
-50 -60 -70
min. max. min. max. min. max.
Random read or write tre 95 - 110 - 130 - ns
cycle time
Read-write cycle time trwe 115 - 130 - 155 - ns
Fast page mode cycle toc 35 - 40 - 45 - ns
time
Fast page mode read- torWG 55 - 60 - 70 - ns
write cycle time
Access time from frac - 50 - 60 - 70 ns
RAS 6) 11)
Access time from feac - 15 - 15 - 20 ns
CAS 6) 11)
Access time from column | £, - 25 - 30 - 35 ns
address 6)12)
Access time from CAS Tcpa - 30 - 35 - 40 ns
precharge 6)
CAS to output in low-Z © | 15, 0 - 0 - 0 - ns
Output buffer turn-off Torr 0 15 0 20 0 20 ns
delay 7)
Transition time tr 3 50 3 50 3 50 ns
(rise and fall) 5)
RAS precharge time trp 35 - 40 - 50 - ns
RAS pulse width Iras 50 10.000 |60 10.000 |70 10.000 |ns
RAS pulse width (fast frasp 50 100.000 | 60 100.000| 70 100.000 | ns
page mode)
CAS hold time Iosh 50 - 60 - 70 - ns
RAS hold time from CAS | frucp 30 - 35 - 45 - ns
precharge (FPM)
CAS precharge to WE fepwo 30 - 35 - 45 - ns
delay time (FPM RMW)
CAS pulse width foas 15 10.000 |15 10.000 |20 10.000 |ns
RAS to CAS delay freD 20 35 20 45 20 50 ns
time )

Semiconductor Group 39



SIEMENS HYB 511000BJ/BJL-50/-60/-70

1 M x 1-DRAM
AC Characteristics (cont'd)® 13)
Thn=0t070°C; Vece =5V +10%;t,=5ns
Parameter Symbol Limit Values Unit
-50 -60 -70

min. max. min. max. min. max.
RAS to column address | fgap 15 |25 15 30 15 |35 ns
delay time 12)
CAS to RAS precharge tcrp 5 - 5 - 5 - ns
time
CAS precharge time (fast | 7 10 - 10 - 10 - ns
page mode)
Row address Iasr 0 - 0 - 0 - ns
setup time
Row address fran 10 - 10 - 10 - ns
hold time
Column address setup tasc 0 - 0 - 0 - ns
time
Column address hold toan 15 - 15 - 15 - ns
time
Column address to RAS | fza. 25 - 30 - 35 - ns
lead time
Read command setup tres 0 - 0 - 0 - ns
time
Read command hold treH 0 - 0 - 0 - ns
time 8)
Read command hold time | tzgu 0 - 0 - 0 - ns
referenced to RAS 8)
Write command hold time | #cy 10 - 10 - 15 - ns
Write command pulse twp 10 - 10 - 15 - ns
width
Write command to RAS | truL 15 - 15 - 20 - ns
lead time
Write command to CAS |t 15 - 15 - 20 - ns
lead time
Data setup time N tos 0 - 0 - 0 - ns
Data hold time N to 10 - 15 - 15 - ns
Refresh period Irer - 8 - 8 - 8 ms
Refresh period for trer - 64 - 64 - 64 ms
L-version only
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SIEMENS HYB 511000BJ/BJL-50/-60/-70

1M x 1-DRAM
AC Characteristics (cont'd)® 13)
Thn=0t070°C; Vec =5V +10%;t,=5ns
Parameter Symbol Limit Values Unit
-50 -60 -70
min. max. min. max. min. max.
Write command setup twes 0 - 0 - 0 - ns
time 10)
CAS to WE delay fow 15 - 15 - 20 - ns
time 10)
RAS to WE delay time 19 | zq0 50 - 60 - 70 - ns
Column address to WE | tano 25 - 30 - 35 - ns
delay time 10)
CAS setup time (CAS- Icsr 5 - 5 - 5 - ns
before-RAS cycle)
CAS hold time (CAS- fcHR 10 - 15 - 15 - ns
before-RAS cycle)
RAS to CAS precharge trpc 0 - 0 - 0 - ns
time
CAS precharge time Icpr 25 - 30 - 40 - ns
(CAS-before-RAS
counter test cycle)
Test mode enable setup | fes 0 - 0 - 0 - ns
time referenced to RAS
Test mode enable hold 1EHR 0 - 0 - 0 - ns
time referenced to RAS
Test mode enable hold tenc 0 - 0 - 0 - ns
time referenced to CAS
Capacitance
T,=01t070°C; Vee =5V £10 %; f=1MHz
Parameter Symbol Limit Values Unit
min. max.
Input capacitance (A0 to A9, DI) Cy - 5 pF
Input capacitance (RAS, CAS, WE, TF) Cp - 7 pF
Output capacitance (DO) Co - 7 pF
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SIEMENS HYB 511000BJ/BJL-50/-60/-70
1 M x 1-DRAM

Notes :

1) All voltages are referenced to Vgg .

) Iccts Iecs s Iccas Iccs, Iccr depend on cycle rate.

3) Icc1 and Ioc4 depend on output loading. Specified values are measured with the output open.
)

4) An initial pause of 200 ps 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 initialization cycles
instead of 8 RAS cycles are required.

5) 7 (min.) and ¥, (max.) are reference levels for measuring timing of input signals. Transition times are also
measured between ¥, and V. .

6) Measured with a load equivalent to 2 TTL loads and 100 pF.

7) torr (Max.) defines the time at which the output achieves the open-circuit conditions and is not referenced to
output voltage levels.

8) Either tzcy Or 1rry Must be satisfied for a read cycle.

9) These parameters are referenced to the CAS leading edge in early write cycles and to the WE leading edge
in read-write cycles.

10) twes s trwo s fowp @nd fawp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only.
If fwes 2= fwes (min.), the cycle is an early write cycle and data out pin will remain open-circuit (high impedance)
through the entire cycle; if trywp = trwp (MiN.), fowp = fowp (MIiN.) and tawp = fawp (Min.), the cycle is a read-write
cycle and DO will contain data read from the selected cell. If neither of the above sets of conditions is satisfied,
the condition of DO (at access time) is indeterminate.

11) Operation within the 7zcp (max.) limit insures that g5 (max.) can be met. tzcp (Mmax.) is specified as a reference
point only. If #zcp is greater than the specified 7zcp (max.) limit, then access time is controlled by fcac -

12) Operation within the 7z5p (max.) limit insures that 7z5c (max.) can be met. 1z5p (Max.) is specified as a reference
point only. If tizap is greater than the specified #zap (max.) limit, then access time is controlled by #a, .

13) AC measurements assume #; = 5ns.

N
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SIEMENS

HYB 511000BJ/BJL-50/-60/-70

1M x 1-DRAM
Waveforms
Irc
l IrAS lrp —
\Y -
RAS V'H \ / \
IL fcsH
~<— IRCD —|~=—— IrRSH étCR;
fcas
IH 7
CAS \ / /
IraD frar
lasr tascll =1 fean |=— tasr
v —— || — = ~
IH Row Column Row
A0 - A9 Vi XAddress ><:>< Address X X Address
SN [ = trcH
lrar tres
- ——=| [rRRH |~=—

/

laa

- fcac——

= foz

DO
(Output)

“H” or “L”

Hi Z

= lraic —————=

\

— =t fOFF |~=—

Valid Data Out Hi Z

g

Read Cycle
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IEME HYB 511000BJ/BJL-50/-60/-70
S NS 1M x 1-DRAM

trc
~—— kras— = | = lrp =
—_— \ 7
RAS IH N\t /- \
V,
IL fcsH
frcD ~— IrsH > étCR;
v If
IH X CAS
tRAD tRAL
lasr tacd T fearn (=— lasr
y — . asd |
IH Row Column Row
A0 - A9 v X Address}O{ Address X Address
IL
= I6 fowe
RAH twes
— [— t
v wp
__ IH
WE v, \'k 7/
= fweH |=
lrve ———=
tDS —] tDH |—
]| V||-| ] -
| t yVaIid Data In X
(Input) v, \ ]
\Y)
DO OH Hi 7
(Output) VoL
“H” or “L”

Write Cycle (Early Write)
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SIEMENS

HYB 511000BJ/BJL-50/-60/-70

1M x 1-DRAM
trwvc
ras trp
—_— e —\
RAS
\ /N
fesH
trco \ IrsH .
m VlH CAS CRP|~=——
V”_ \\\— -/ /
toars fcan ¢
»IASF
IH R Col \f R
A0 - A9 v, ){Add()r\(’avsg}O( Agdl#g;g lX /“ Addor\(’avss
tawp fewr
—| [RAD |~ ~ tewp ——= | < tryy==
frvp — = ¢
| - W';J/_
_ IH
WE ViL I '
taa = || tos
=1 [rcs |~ < IpH =]
IH =
DI Valid
(Input) v, _ _ x Data in
= |lcLz ié
= fcac=>
S tOFF“
\Y)
DO OH
(Output) VO|_ Data Out %}_
l—— IraC
“H” or“L”
Read-Write (Read-Modify-Write) Cycle
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1M x 1-DRAM

HYB 511000BJ/BJL-50/-60/-70

SIEMENS
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Fast Page Mode Read-Modify-Write Cycle
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SIEMENS HYB 511000BJ/BJL-50/-60/-70

1M x 1-DRAM
frasr
Vv —| frP |
IH— —
RAS ViL \ / \_
toc —~— IrRHCP —]
| fReg —| fop |~ [rstt ¢
CrP
vI ’ ~lfcas> < fca feas
CAS \\ \ \ /
fcsH
fraH fcan
=t je— | fcaH = —t-|fean — -
fasr tasd fasg tas fasr
v, = — -+ = i
IH Row Column Column Column 1~ Row
A0-A9 VIL Addr Address \ Address \ Address x Address
—! IraD I I trcH
treH = |; ;
fecd )1 RCS 1 >| RCS
Vi, —1 I
CPA tCPA — tRRHé
teac —| fcac —| IcAC |
=1 = [—
frac torF forF ~ torr
. feez | il feez | | L|ferz
DO OH £ Valid [ Vaid f Vaid
(Output) VoL _patZIOut Data Out Data Out >_

“H” or “L”

Fast Page Mode Read Cycle
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SIEMENS

HYB 511000BJ/BJL-50/-60/-70

1M x 1-DRAM
[rase
v — tRP |——
IH—
RAS \ /B
trc , ~ rsH>
~= fcas=>| CAS ltcAs>
trepl_| Al b fcrA
IH T /ﬁ r
cAS \\ ] \ - \ | /
——p— tRAL —t
f
e e oot B e = S B
v —>F‘5 = [=tfasc il
A0-A9 IH oW Column "\ Column \ X Column )"Row
Vi Addr, Address Address Address \ Address
' ' B . I fewr
— traD fow = | t?v%s R
tWCS —] | wcs
9—> tWCH |— 4= tWCH |—— —ot| tWCHé
L Vig twe | |twe twe
wE \ (N LN )
o oH =  SHH = | bH |~=
Ips Ips Ips
|—— — — 9‘ -
DI IH Valid Valid Valid
(Input) Vi Data In Data In Data In
I !
DO vV
(Output) OH HI-Z
VoL
“H” or“L”

Fast Page Mode Early Write Cycle
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ME HYB 511000BJ/BJL-50/-60/-70
SIE NS 1M x 1-DRAM

Irc
Iras Irp

\Y
= H = 3
RAS V, \( \_

IL |

Icrp
—
Irpc
—_—

\Y
—_— IH
= 7

IL frar

tasr
tASR p—— —~

vV +| —~—

IH R Vi R
A0-A9 VIL KAdgr\gss;X >§t Ad(?rvgss

VOH
DO

HI-Z
(Output) VoL
“H” or“L”

RAS-Only Refresh Cycle
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SIEMENS

HYB 511000BJ/BJL-50/-60/-70

S H
CAS VIL—/ \

1M x 1-DRAM
Irc
lre fraAs Irp

—_ V|H F \
RS,/ \ / \_

—| [rRPC  |~——o fcrp

lcsr
v —|fcp ferr trec

twrp

twrH
—

Bl A

Vv
DO OH
(Output) VoL

HI-Z

forr

“H” or “L”

CAS-Before-RAS Refresh Cycle
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SIEMENS HYB 511000BJ/BJL-50/-60/-70

1M x 1-DRAM
Irc Irc
¢ Irp trp
VIH RAS ras
ws TN (i N
toD trsH
fcHr fcrp ——
YIH F
CAS
V”_ tRAD \\t |
— |z twrA
trAH ASC
lasr 1 — fear tWRH ERé
VlH 9| [——
Col R
avns T XEEOK et X airs
|
Ircs trrH
—
vo | |
wE Wi Vo N\
taa
f— —]
—| lcAC |=— torr
Irac
DO VOH
7:>§ Valid Data Out ) HI-Z
(Output) VoL \ /

“H” or “L”

Hidden Refresh Cycle (Read)
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SIEMENS HYB 511000BJ/BJL-50/-60/-70

1M x 1-DRAM
Irc Irc
trp [rp
raAs
- Viy ﬂ\ RA / \ tras f
VL —
| IRCD == RS H=] torr torp
Vil Ir
CAS Vi IraD \\\-
IrAH
+| - || tasc tas
—_—1
. iSR tean | =
IH /R 7 Col  Row
AD-A9 Vi MR X Rodroms X >§ Address
twes '
—] twer
VIH twe
WE \ /
V”_ X 7
=1 Ios toH——

(Input) V||_ X Valid Data X

\
DO OH
(Output) v HI-Z

“H” or “L”

Hidden Refresh Cycle (Early Write)
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SIEMENS HYB 511000BJ/BJL-50/-60/-70

1M x 1-DRAM
[ras J= o]
S V|H—’§ T X
RAS L N T .
< iR | topy f=—— RSH ————
= fesrde feas ——— =
v L
N IH R r
CAS v 5L S: i /
IL | Toa
t <tCAf'> IS, 7 S
ViH = ASC(:(Emn - Row
A0-A9 n >< Address §< X Address
[
Read Cycle _lwri <f —JI;’CE AAtCA | ~ Irry
v WRH—~—=— | ™= —| | == IrcH
WE IH I \—f
v
IL 4/ forF
| —
=t for |~
DO VoH b—( , -
\Output) VoL t _:J/I/CEAé Ek Valid Data Out
5 WRIP RWL
Write Cycle . >| . = feme — =
IH 7 .
e 1]
WE VlL ‘}\ _\ WCH
fh| ~=— | T—
1 Ipg
DI " ] i)
(Input) v X Valid Data In [
— iCWL —
I(::)O ) VlH HI-Z tawo = lkm|] =<
utput \% TwrP " f
IL § cwp
Read-Modify-Write Cycle =] Tari— lras —=t| fp [
- IH feac 1= | l
WE v, / \ / Etf N
[2A
_>!.D€Hé
| fpp e
v
DI H ><Data In&
(Input) Vie * - t
= fcac | OFF
DO v =1 laz — =
OH
(Output) Yo, Hiz [ Valid Data Out —
D “H” or “L”

CAS-Before-RAS Refresh Counter Test Cycle
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SIEMENS HYB 511000BJ/BJL-50/-60/-70
1 M x 1-DRAM

Test Mode

The HYB 511000B/BL is the RAM organized 1 048 576 words by 1-bit, it is internally organized
262 144 words by 4-bit. In “Test Mode”, data would be written into a number of sectors (4 sectors)
in parallel and retrieved the same way. If upon reading, all bits are equal (all “H” or “L”), the data
output pin indicates a same data as all bits. In this case, the data output pin indicates an expected
data for good parts, the data output pin indicates a complementary data for bad parts. And also, if
any of the bits differed, the data output pin would indicate a high impedance state for bad parts. The
next figure shows the block diagram including its truth table when “Test Mode” is used.

In test mode, 1M DRAM can be tested as if it were 256K DRAM by the following method.

“Test Mode” function is performed on any of the timing cycles including fast page mode when “TF”
pin is held on “super voltage (Voc + 4.5V (Voc = 5V + 10 %), max. voltage = 10.5 V)" for the
specified period (fes, Lenr and beyc; see next figure). The address input of A9 is ignored in the
“Test Mode”. On the other hand, normal operation requires the “TF” pin be connected to V| (TF)
level, or left unconnected on the printed wiring board. The “Test Mode” function reduces test times
(1/4; in case of using N test pattern).

— VIH _\ [
RAS \ /
ITEHC |~
Vv
CAS i A\N
iL
= |ITES | e — ITEHR |
VIH.TE A
TF ’ _7 ‘\_
VILTF

Test Mode Cycle
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