MITSUBISHI LSIs (FLASH MEMORY MODULE)

LININARY MH51232FRN-10,-12,-15

16777216-BIT(524288-WORD BY 32-BIT)CMOS FLASH MEMORY

DESCRIPTION PIN CONFIGURATION (TOP VIEW) (Single side)
The Mitsubishi MHS51232FRN are high-speed 16777216-bit

CMOS Flash Memories. They are suitable for the applications O

with microprocessor micro - controller where on board

reprogramming is required. The MH51232FRN are fabricated ¥.§§

by N-channel double polysilicon gate for memory and CMOS
technology for peripheral circuits.
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FEATURES Be 10 £
9524288-word by 32-bit organization % i% =
®Utilizes industry standard 512K x 8 FLASH in (TSOP) (I o3 15 f
@®Access time ' s 17 §
MH51232FRN- 10 100ns (max.) 0y <
MHS51232FRN- 12 120ns (max,) g‘g’ 2
3
MHS51232FRN - 15 150ns (max.) o gg
®Low power consumption  Active:rereeeeees 330W (max.) ggg ;;’
Stand-by-+---- 11mW (max.) oL o2
@®Power supply voltage Vee =5V £ 0.6V Eg 3?
Vep = 12V + 0.6V NG 39
A7 34
®Chip erase or block erase AL
@Block Address (Ara~A17) ey
@®Auto program or auto erase (chip/block) Qﬁ S

@Program/erase operation controlled by software command
®Program/erase pulses controlled by an embedded timer

Alg 41
@®10000 program/erase cycles :g 2
43
®Tri-state output buffer 2; g
®TTL-compatible input and output in read and write mode 2‘5 48
®Contained device-identifier code oo
. A
@®lIncorporated data-protection A", ?1’
. . . . A-1 52
®80pin Single in line module WE‘Vsss =
®Includes decoupling capacitors (0.15 u F x 8) SQis 55
H DQ13 s7
@Gold plating contact DAls o
DOt s9
e
61
APPLICATION ggs 62 z
. . . 7683 7]
Micro-computer systems and peripheral equipments ng % =
DG4 e ] q
DQ3 67 -y
DQ2 68 13
DQi 89 -
D 70 <
N 9
Vee 72
PD1 73
PD2 74
PD3 75
PDs 76
PD5 77
PDs 78
PD7 79
Vss 80
=10 [ -12]-15

PD1 | Vss [ Vss | Vss
PDz2 | Vss | Vss | vss
PD3 | Vss | vss | Vss
PD4 | NC | NC NC
PDs | NC [ Vss | NC
PDs | NC | NC | Vss

FD7 | Vss | Vss | Vss NC: NO CONNECTION

Outline 80NS-M

-3/13-

MITSUBISHI
W b249425 DO2LAAS 197 )‘m 4-15



MH51232FRN

MITSUBISHI LSIs (FLASH MEMORY MODULE)

16777216-BIT
(524288-WORD BY 32-BIT)CMOS FLASH MEMORY

FUNCTION

MH51232FRN are set to the Read-only mode or Read-write
mode by applying the voltage of VeprL or VppH, respectively,
to Vep pin. In Read-only mode, three operation modes, Read.
Qutput disable and Stand-by are accessible. While, in Read
-write mode, four operation modes, Read, Output disable,
Stand-by and Write are functional.

Read

Set CE and OE terminals to the read mode (low level). Low
level input to CE, OE and WE and address signals to the
address inputs (A-1~A17) make the data contents of the
designated address location available at data input/output (Do
~D31).

Output Disable
When OE is at high level, output from the devices is disabled.
Data input/output are in a high-inpedance (High-Z) state.

Stand - by

When CE is high level, the devices is in the stand-by mode
and its power consumption is substantially reduced. Data
input/output are in a high-inpedance (High-Z) state.

Write

Software command accomplishes program and erase
operations via the command latch in the device, When high
voltagse is supplied to Vee. The contents of the latch serve
as input to the internal controller. The controller output
dictates the function of device. The command latch is written
by bringing WE to low level, while CE is at low level and
OE is at high level. Addresses and data are latched on the
rising edge of WE. Standard micro-processor write timings
are used.

DATA PROTECTION
1. Power Supply Voltage
When the power supply voltage (Vcc) is less than 3.0V,
the device is set to the Read-only mode. l
2. Write Inhibit
In the cases, as below, write mode is not set.
1) When CE and OE are terminated to the low level.
2) From 100ns through 5 us after the later rising edge
of WE for program.
3) From 100ns through Sms after the later rising edge
of WE for erase.
3. Over-erase Protection
Just after powering up, erase command input is refused
and erase operation is not executed. Once byte-program
is performed or verified data is not FFH in the erase-verify
mode, successive command input for erase will be
accepted. Because of this, it is applicable to the case of
multi-chip erasing simuitaneously.

_ Command (80H)

SOFTWARE COMMAND

When Vep is low (Vee = VpeeL), the contents of command
latch are fixed to OOH, and the device is in read-only mode.
When Vre is high (Vee = VPrH), the device enters read/write
mode. The device operations are selected by writing specific
software command into the command latch.

Read Command

The device is in read mode after writing Read Command
(O0OH) to the command latch. The device continues to be
in read mode until the other commands are written. When
VrP powers-up to high voltage (Vpr = VPPH), the default
contents of the command latch is OOH. So it is ensured that
the false afteration of memory data does not occur during
Vep power transition.

Program Command

Program Command is the command for byte-program or
word- program, and program is initiated by twice of write
cycles. Program Command (40H) is written to the command
latch in first write cycle, and the address and data to be
programmed are latched in second write cycle. Then the
address and data are latched on the rising edge of WE pulse.
The program operation is initiated at the rising edge of WE
in second write cycle, and terminates in 10 us, controlled by
the internal timer.

Program Verify Command

Foliowing byte program or word program, the programmed
byte or word must be verified. The program-verify is initiated
by writing Program Verify Command (COH) to the command
latch. After writing Program Verify Command, programmed
data is verified in read mode. Then the address information
is not needed.

Chip Erase Command

Chip Erase Command is the command for chip-erase, and
chip-erase is initiated by writing twice of the Erase Command
(20H) consecutively to the command latch. The erase
operation is initiated with the rising edge of the WE pulse
and terminates in 9.5ms, controlled by the internal timer. This
two-step sequence for chip-erase prevents from erasing
accidentally.

Block Erase Command

Block Erase Command is the command for block-erase, and
block-erase is initiated by twice of write cycles. Block-erase
is written to the command latch in first
write cycle, and the block addressed (A13~A17) and Command
(60H) are latched in second write cycle. The erase operation
is initiated with the rising edge of the WE pulse and
terminates in 9.5ms, controlled by the internal timer.

N
-4/13-
B 6249825 002b88L 023 W MITSUBISHI
4-16 ELECTRIC



MH51232FRN

MITSUBISHI LSIs (FLASH MEMORY MODULE)

16777216-BIT
(524288-WORD BY 32-BIT)CMOS FLASH MEMORY

Erase Verifiv Command

Following each erase, all bytes or words must be verified.
The erase verify is initiated by writing Erase Verify Command
(AOH) to the command latch, while the address to be verified
is latched on the rising edge of the WE pulse. The erase
verify command must be written to the command latch and
each address is latched before each byte word is verified.
The operation continues for each byte or word until a byte
or word is not erased, or the last address is accessed.

Auto Chip Erase Command

Auto Chip Erase Command is the command for auto chip-
erase, and auto chip-erase is initiated by writing twice of
the Erase Command (30H) consecutively to the command
latch. The erase operation is initiated with the rising edge
of the WE pulse and terminates automatically. So it is not
necessary to verify. And the complete of erase can be
indicated by status polling.

Auto Block Erase Command

Auto Block Erase Command is the command for auto block-
orase, and auto block-erase is initiated by twice of write
cycles. Auto Block-erase Command (20H) is written to the
command latch in first write cycle, and the block addresses
(A13~A17) and Command (DOH) are latched in second write
cycle. The erase operation is inintiated with the rising edge
of the WE pulse and terminates, automatically. So it is not
necessary to verify. And the completion of erase can be
indicated by status polling.

Status Polling

Status Polling is the indication of the end of auto-erase.
During the auto-erase, if read operation is dons, the data
of D7 is "0". When auto-erase is completed, the D7 is “1”.

Auto P}ogram Command

Auto Program Command is the command for auto byte-
program or word~program, and program is initiated by twice
of write cycles. Program Command (10H) is written to the
command latch in first write cycle, and the address and data
to be programmed are latched in second write cycle. Then
the address and data are latched on the rising edge of WE
pulse. The program operation is initiated at the rising edge
of WE in second write cycle, and terminates, automatically.
So it is not necessary to verify. And the complete of program
can be indicated by data polling.

Data Polling

Data Polling is the indication of the end of auto-program.
During the auto-program, if read operation is done, the data
of D7 is the inverse of written datum. When auto-program
is completed, the true datum will become valid.

Reset Command

Reset Command is the command to safely abort the erase
or program sequences. Following erase or program command
in first write cycle, the operation is aborted safely by writing
the two consecutive Reset Commands (FFH), Then the device
enters read mode without altering memory contents.

Read Device Identifier Code

Though PROM programmers can normally read device
identifier codes by raising As to high voltage, multiplexing
high voltage onto address lines is not desired for micro-
processor system. It is an other means to read device
identifier codes that Read Device Identifier Code Command
(90H) is written to the command latch. Foliowing the
command write, the manufacturer code and the device code
can be read from address O000H and O0Q1H, respectively.

The device identifier mode allows the reading of a binary
cods from the device that identifies the manufacturer and
device type. The PROM programmers read the manufacturer
code and device code by raising As to high valtage, and _
automatically select the corresponding programming algorithm.

MODE SELECTION
Pins J— Data I/0
Mode CE OE WE Vep DoDoy
Read Vie Vi Vi VepL Data out
Read-Only Output disable ViL Vin Vin VPPL Hi-Z
Stand- by Viy X X VPPL Hi-Z
Read Vi Vi ViH VepH Data out
. Output disable Vi ViH ViH VPPH Hi-Z
Read/Wite Stand-by Vin X X VepH Hi-Z
Write ViL VIH ViL VPPH Data in
Note 1:X can be VIL or VIH
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M L249825 0026487 TLT W MITSUBISHI
ELECTRIC 4-17



MITSUBISHI LSIs (FLASH MEMORY MODULE)

16777216-BIT
MH51232FRN (524288-WORD BY 32-BIT)CMOS FLASH MEMORY
BLOCK DIAGRAM
CHIP ENABLE INPUT CEo #
QUTPUT ENABLE INPUT OE #
M5M28F400
s WE #
—A-1~A17 DQ24~DAQ31
WE3 #
M5M28F400
SE4 WE #
b A-1~A17 DQ1e~DQ23
WE2 #
WRITE CE# MSM28F400
ENABLE <- OF # WE #
INPUTS B L A i~ar7 DQe~DA15
WE! #
M5M28F400
O We #
] A-1~A17 DQo~DQ7
WEo #
DATA 1/0 DQo~DA31
ADDRESS INPUTS A-1~A17
ABSOLUTE MAXMUM RATINGS
Symbol Parameter Test conditions Ratings Unit
Vit All input or output voltage expect Ver/As -06~7 \'/
Viz Vep supply voltage With respect to Ground -0.6~14.0 \
Via Ag supply voltage -06~135 \'
Topr Operating temperature - 10~80 C
Tstg Storage temperature — 40~100 T
CAPACITANCE
Symbol Parameter Test conditions Limits Unit
4 Min | Typ | Max
CiN Input capacitance (Address, CE, OE, WE) Ta=25%C,f= 1MHz 80 pF
Cout Qutput capacitance Vin = Vout = OV 30 pF

M L245825 002L&AS 9TL IH
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MITSUBISHI LSIs (FLASH MEMORY MODULE)

16777216-BIT
MH51232FRN (524288-WORD BY 32-BIT)CMOS FLASH MEMORY
SOFTWARE COMMAND DEFINITION
bus First bus cycle Second bus cycle
Command eycle Mods Address Data Mode Address Data
Read 1 Write X 00H
. . Program Program
Program 2 Write X 40H Write Address Data
. . Program Program
Auto Program 2 Write X 10H Write Address Data
Program Verify 2 Write X COH Read X \/Dearif:
Chip Erase 2 Write X 20H Write X 20H
. . Block
Block Erase 2 Write X 60H Write Address 60H
Auto Chip Erase 2 Write X 30H Write X 30H
] . Block
Auto Block Erase 2 Write X 20H Write Address DOH
. . Verify Verify
Erase Varify 2 Write Address AOH Read X Data
Reset 2 Write X FFH Write X FFH
Read device identifier codef 2 Write X 90H Read ADI [3]8]]

Note 2:Wirite and read mode are defined in mode selection table.
3:ADI = Address of Device identifier : AO =0 for manufacture code, Al =1 for device code.
DD = Data of device identifier: 1CH for manufacture code, DBH for device code.
X=:X can be VIL or VIH

DEVICE IDENTIFIER CODE

Pins | Ao | D31 | Dao | Dzg | D2s | D27 | Dz6 | D2s | Dza | Daa | D2z | D21 | Dzo | Dis Dig | D17 | Dis Hex
Code Ao [Di15|D1a|Di3[ Di2 [D11|Dio|{ Ds [Ds [ D7 | Ds | D5 | Da | D3 | D2 | Ds Do Data
Manufacture Code vl 0] 0|0 1 1 11j0fojo0oi0]o0]1 1 110! 0| 1CICH
Device Code ViH| 1 110 1 0|1 1101 110{1]0]1 1 1 0 | DBDBH

Note 4:A9=115v~13.0V
A1~A8, A10~A17,CE,OE = VILLWE = VH
Al =VIL
Vee=VPP=5V+10%
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MH51232FRN

MITSUBISHI LSIs (FLASH MEMORY MODULE)

16777216-BIT

(524288-WORD BY 32-BIT)CMOS FLASH MEMORY

DC ELECTRICAL CHARACTERISTICS (Ta = 0~70°C, Vcc =5V £ 0.5V, unless othrwise noted)

Symbol Parameter Test conditions i L-nrn:,gs . Unit
[ Input leakage current 0=ViN=EVee 40 WA
Lo Qutput leakage current 0 = Vour = Vee 40 uwA
IsB1 Veo standby current Vee = 5.5V, CE = ViH 4 mA
Isez Vee = 5.5V, CE = Vee + 0.2V 400 WA
lcct Veo active read current vee=5.5V, CE=VIL, = 10MHz,louT=0mA 280 mA
lcc2 Vee program current Vep = VPPH 120 mA
lccs Vce erase current Vep = VPPH 120 mA
0= Ver<Vee 40
3] Vpp read current Vee < Vep = Vee + 1.0V 400 uA
Vep = VPPH 400
IpP2 Vpp program current Vpp = VPPH 200 mA
lpps Vpp erase current Vep = VprH 200 mA
ViL Input low voltage -05 0.8 \
ViH Input high voltage 2.0 Vec+0.5 \
VoL QOutput low voltage JoL = 2.1mA 0.45 \4
xz:lz QOutput high voltags . :z: — ‘1188 ﬁ 2 V(xf(ﬁi \
VeeL Vpp during read-only mode 0 - | Vect1.0 \4
VPPH Vep during read/write mode 114 ] 120 | 126 \'

AC ELECTRICAL CHARACTERISTICS (Ta = 0~70C, Voc =5V = 0.5V, unless otherwise noted)
Read- Only Mode

Limits
Symbol Parameter MH51232FRN-10 | MH51232FRN-12 | MH51232FRN-15 Unit
Min Max Min Max Min Max
tRC Read cycle time 100 120 150 ns
ta(AD) Address access time 100 120 150 ns
ta(CE) Chip enable access time 100 120 150 ns
ta(OE) Output enable access time 50 60 70 ns
tcLz Chip enable to output in low Z 0 0 0 ns
toLz Ouput enable to output in low Z 0 0 0 ns
tOF Output enable high to output in high Z 25 30 35 ns
toH Output hold from CE,OE, addresses 0 0 0 ns
tWRR Write recovery time before read 6 6 6 us

Note §:VCC must be applied simultaneously or before VPP and removed simultaneously or after VPP,
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MH51232FRN

MITSUBISHI LSIs (FLASH MEMORY MODULE)

16777216-BIT

(524288-WORD BY 32-BIT)CMOS FLASH MEMORY

Read/Write Mode
Limits
Symbol Parameter MH51232FRN-10 | MH51232FRN-12 | MH51232FRN-15 Unit
Min Max Min Max Min Max
twe Write cycle time 100 120 150 ns
tas Address set-up time 30 30 30 ns
tAH Address hold time 40 50 70 ns
DS Data set-up time 50 50 50 ns
tDH Data hold time 30 30 30 ns
tWRR Write recovery time before read 6 6 [ ps
tRRW Read recovery time before write 0 0 0 us
tcs Chip enable set-up time before write 5 5 5 ns
tcH Chip enable hold time 45 55 75 ns
twp Write pulse width 40 50 60 ns
tWPH Write pulse width high 60 70 90 ns
toP Duration of programming operation 10 10 10 s
toE Duration of erase operation 9.5 9.5 9.5 ms
tCESP Chip _enable set-up time before status polliing 100 100 100 ns
tCEDP Chip_enable set-up time before data polling 100 100 100 ns
tDAEC Duration of auto-chip erase operation 0.5 30 0.5 30 0.5 30 s
tDAEB Duration of auto-block erase operation 0.5 30 0.5 30 0.5 30 s
tDaP Duration of auto-program operation 10 | 400 10 | 400 10 [ 400 us
tvsc Vpp set-up time to chip enable low 1 1 1 us
Note 6 :a. Read timing parameters during read/write mode are the same as during read-only mode.
b. Vcc must be applied simultaneously or before VPP and removed simultaneously or after VPP,
AC WAVEFORMS FOR READ OPERATIONS TEST CONDITIONS
FOR AC CHARACTERISTICS
Vi -- - -
RESSE Input voltege : ViL = 0.45V, Vin = 2.4V
pesses xxxxzxxzzzmt aooress vauD - KYOUUN oo veasses Yo s Yt
tRe Reference voltage
at timing measurement : 1.5V
- Vi -/——) !_—\_ Output load : 1TTL gate + CL
o \ -] o (= 1000F)
ta(CE)
ViH
OF \ {_—\_
ViL —/ - -]
| [tweA tDF 13y
— ViH - 1NQ14
WE ta(OE) \_
Vi ton 33 Q
toLz bUT
VoH HIGH-Z 77T - Y HIGH-Z
., 5;;;_‘_
DATA Vou o sk OUTPUI_VALID g ,5— ;I; CL = 100pF
ta(AD)
5.0v --
Vee
GND —/ \_
-9/13-
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MH51232FRN

MITSUBISHI LSIs (FLASH MEMORY MODULE)

16777216-BIT
(524288-WORD BY 32-BIT)CMOS FLASH MEMORY

AC WAVEFORMS FOR PROGRAM OPERATION

PROGRAM

VERIFY

Vi
ADDRESSES v:: mmzzz* AOLRESS "‘““* XX XXX XX XXXOON_
VH - —\—/—
ce VAR ir \__/ %/
tCH
ViL % twPH | toP , ) tWRR
T H—
VH - -
e ViL /- \w;l tom OE, A&
ViH 40404040H 10S COCOCOCOH
DATA . {H) DINg— - - ——
L ./
DATA SET  DATA SET DATA SET OUTPUT VALID
5.0V - -
Vee 0.0V _/ tvsc \_
Vep VPPH -- - \_
VPPL —/
AC WAVEFORMS FOR CHIP ERASE OPERATION
v ERASE VERIFY
A VAV, AVAVAVAVAVAVAVAV L VAVAVAVAVAY v e
ADDRESSES Vi XOKRKXSXKXXXRXXXXX KX _ ADDRESS V’"'t'D XXXXXRROCN
h._ AH
\ -- -
:: VAR / /S
tos tcH tas
ViH - --
o Y/
ViL e twPH tDE N tWRR
— ViH - "
WE ViL f )\__7{ JK—J{ N JR_J 10E \._
twP — DH
Vi 20202020H tos 20202020H AOAQADACH
DATA H / N r 5 . —_—
Vi - \
DATA SET DATA SET DATA SET OUTPUT VALID
5.0v - -
Vee oov J/ t _
VPPH -- --
Vep r
VPRL —/ \_
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MITSUBISHI LSIs (FLASH MEMORY MODULE)

16777216-BIT

MH51232FRN (524288-WORD BY 32-BIT)CMOS FLASH MEMORY
AC WAVEFORMS FOR BLOCK ERASE OPERATION
v VERIFY
ADDRESSES H X><><><><><XX ADDRESS VALID XXX»(XXZE\_
pooresses 0" KK X OOOXKRIRX
E_RASE VERIFY
ADDRESSES VH ADDRESS VALID (XXXXXXXXXXX»@XZE\_
(A1a~A17) ViL ™ o
| M| | T
ViH - -
T w /4 )"_L / \ /T /L
tcs) tcH
oF ViH ! - - \
ViL .% WP | toe [ twrR ‘_/—\_
ViH == -
WE vie 4 _\‘QW]Z—JF_] ton J&_’! 1oE ‘\_
Vi 606080B0H ' °6080B0K0H AOAQAOAOH
DATA { \ - ——
vie I 4 :—ji_
DATA SET DATA SET DATA SET OUTPUT VALID
5.0v -- -
Vece 0.0V _/ tvse \—
VPPH Ir - -
Ve VepL —} \_

AC WAVEFORMS FOR AUTO PROGRAM OPERATION

PROGRAM / DATA POLLING

ADDRESSES ViH ADDRESS VALID ADDRESS VALID m—
ViL Twe s Lt
| ! '
ViH -
3 AR {'\ /TR /~ \
y tcs| ke ton
o ST /L
[ — tWPH tCEDP
RRW I toapP
Vir —=
WE | 4 ‘L_J‘
WE Vi —/ \_/ toE \_
twp tDH Din
Vi 101010104  tOs 0 tee
D. N\ In: - | =
ATA Vi 4 A\ 4 r%i_ '——'ﬁ Din li\_
DATA SET Dz QUTPUT
5.0V -- -
Voo 0.0V _/ tvsc \
VPrPH - -
Ve VeeL _} \_

B L243825 002L893 2L3 WM
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MH51232FRN

MITSUBISHI LSIs (FLASH MEMORY MODULE)

16777216-BIT

{524288-WORD BY 32-BIT)CMOS FLASH MEMORY

AC WAVEFORMS FOR AUTO CHIP ERASE OPERATION

W — ERASE _/  STATUS POLLING
" AGWNN“ XX QOORUXXXUXXKX RKKLN_

ADDRESSES

R

DATA

Vee

Vep

Vil
ViL

ViH
ViL
ViH
ViL

Vi
Vi

5.0v
0.0v

VPPH
VPPL

A

-
/X ;“_\ X /-
tCs, | tcH tCESP
- \
Al K / \
tRAw |- LG tDAEC
\ —-
s twe f =~ ton foe
B0a03030n t"sﬁs‘(ﬁasm toe
Y, 2/ m— ]‘__\—\_
DATA SET  DATA SET D7 OUTPUT

_/ tvsc

A

__;F

AC WAVEFORMS FOR AUTO BLOCK ERASE OPERATION

\

v ERASE STATUS POLLING
H
g Vit XZXXWXXXXX)O(XXXXXXXXXXX)O(XXXXXXX X>0<*ZXZE\_
ADDRESSES Vi ADDRESS VALID ADDRESS VALID
(A1z~A17) Vi e = — m_
! i !
ViH -
CE v X N\ / X / \
tcs teH
oE Vi - \ VN
ViL -L tCESP N
tRRW([->t twed 1DAEB
ViH p—
oIE \ Y/
WE Vi —/ \—][ \‘—; toe \_
twe [tCE[  tps_,, DR
VH 20202020H DODODODOH tce
DATA I\ b i S —
vi / L L/ —\_
DATA SET DATA SET D7 OUTPUT
5.0V -- --
Voo 0.0V _/ tysc \_
VPPH - -
2
Vee VPPL —; \__
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MITSUBISHI LSIs (FLASH MEMORY MODULE)

16777216-BIT
MH51232FRN (524288-WORD BY 32-BIT)CMOS FLASH MEMORY
PROGRAMMING AND ERASE ALGORITHM FLOW CHART
PROGRAM : ERASE :
INPUT DATA INPUT DATA
(Vec=5v.ver=vrrH)
)
( ADDR = FIRS:' LOCATION ) vES
—( X=0___ )
NO
WRITE PROGRAM ) 404040401 SRR

COMMAND

ALL
BYTES = 00000000H

WRITE PROGRAM
DATA

DIN

ADDR = FIRST LOCATION

( DURATION=10us ) 5
)

X=X+
o
COMMAND W IUSE 20202020H

(__DURATION=8us )

X

DURATION = 9.5ms

WRITE ERASE VERFY ) AOAOAOAOH
DURATION=6us
@ YES
INC_ADDR NO
FAIL PASS A iniey
BYTE ?
YES .
WRITE READ PASS ZAlL
COMMAND
NO
C VPP = VPPL D) e o ADORY
DEVICE DEVICE
PASSED FAILED
YES
WRITE READ
COMMAND

. DEVICE DEVICE
PASSED FAILED
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