MITSUBISHI SEMICONDUCTOR <GaAs FET>

FA01209

DESCRIPTION
FA01209 is RF Hybrid IC designed for 900MHz band
small size hand held radio.

GaAs FET HYBRID IC

OUTLINE DRAWING

Dimensions in mm

20 o 4
FEATURES o U , ‘ 03
® High efficiency 35 (%) \ |
® High power 31 (dBm) e [«
e High gain 24 (dB) s 2+
® Small size 20x12%x4 (mm) 2 Z
® Frequency range 940~ 956 (MHz) FETd
G| D® @O ol m
APPLICATION 2.0 aJ al b _| a 025 | 7'
Small size hand held radio for 900MHz band. e
Modulation : 7/4 DQPSK
°
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ABSOLUTE MAXIMUM RATINGS (Ta=257)

Symbol Parameter Ratings Uuit

Vp Supply voltage 9 \

Vg Gate bias voltage —5.5 \%

Ip1 Drain current {1st stage} 400 mA

Ip2 Drain current (2nd stage) 900 mA

Pin Input power 15 dBm

Te(opP) Operation case temperature —20~+85 c

Tstg Storage temperature —30~+90 T
Eech Maximum Ratings is guaranteed independently and under pulse operation.
ELECTRICAL CHARACTERISTICS (Ta=257)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max

f Frequency 940 — 956 MHz

Pin Input power - 7.0 10.0 dBm

7T Total efficiency — 35 — %

£in Input VSWR Po=31.0dBm - — 31 -

2fg 2nd harmonics Vp1=Vpz2=5.8V, Vgi=Vgz=—4.0V — — —30 dBc

3fp 3rd harmonics Pin ! controlied, Zg=Z =50Q - — —30 dBe

AGPsq +50kHz adjacent channel power — — —46 dBc

ACP100 +100kHz adjacent channet power — — —61 dBc
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MITSUBISHI SEMICONDUCTOR <GaAs FET>

FA01209

GaAs FET HYBRID IC

TYPICAL CHARACTERISTICS (Ta=25%)

Vp=5.8V, Vg= —4V, {=948MHz
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MITSUBISHI (MEMORY/ASICQ)

M 5249825 001b753 T ma
M5M27C102P,FP,J,VP,RV-15

MITSUBISHI LSlis

1048576-BIT(65536-WORD BY 16-BIT)
CMOS ONE TIME PROGRAMMABLE ROM

FUNCTION

Read
Set the CE and OE terminals to the read mode (low level).
Low level input to CE and OE and address signals to the
address inputs (Ag ~ A;s) make the data contents of the
designated address location available at the data input/out-
put (Do ~ Djs). When the CE or OE signal is high, data
input/output are in a floating state.

When the CE signal is high, the device is in the standby
mode or power-down mode,

Programming

{Word programming algorithm)

The M5M27C102P, FP, J, VP, RV-15 enter the word pro-
gramming mode when 12.6V is supplied to the Vpp power
supply input, CE is at low level and OE is at high level. A
location is designated by address signals (A ~ Ays), and
the data to be programmed must be applied at 16-bits in
parallel to the data inputs (Dy ~ Dys). In this state, word
programming is completed when PGM is at low level.

MODE SELECTION

T-46-13-25
(Page programming algorithm) o -
Page programming feature of the MBM27C102P, FP, J,

VP, RV-15 allows 2 words of data to be simultaneously pro-
grammed. The destination addresses for a page program-
ming operation must reside on the same page; that is, A,
through A;s must not change. At first, the MEM27C102P,
FP, J, VP, RV-15 enter the page data latch mode when Vep
=126V, CE = “H", OE = “’L" and PGM = "H". A first and
second locations in same page are designated by address
signals (Ag ~ A;s), and the data to be programmed must
be applied to each location at 16-bits in parallel to the data
inputs (Dg ~ Dys). In this state, the data (2 words) latch
is completed. Then the M6GM27C102P, FP, J, VP, RV-15
entet the page programming made when OE = “H”. In this

state, page (2 words) programming is completed when
PGM = “L", '

- Erase .
The MBM27C102P, FP, J, VP, RV-15 cannot be erased, be-
cause they are packaged in plastic without transparent lid.

Mode Pins CE OE PGM Vep Veo Data 1/0
Read ViL ViL X* 5V 5V Data out
Output ditable ViL VIH X* 5V 5V Floating
Standby (Pawer down) ViH X* X* 5V 5V Floating
Word program ViL VIR Vi 12.5V 6V Data in
Program verify ViL ViL Vin 12.5V 8V Data out
Page data latch Viy ViL Vig 12,5V 6V Data in
Paga program ) ViH Vin ViL 12.5V 8V Floating

Viu Vi ViL 12.5V 6V
Progran inhibit Vie Vi Vi 125V 8v Floating
Vin ViL Vi 12.5V 6V
ViH Vin Vin 12,5V 6V
*: X can be either Vi or V. )
‘ ABSOLUTE MAXIMUM RATINGS ot 1)

Symbol Parameter Test condition Ratings Unit
vin All input or cutput voltage except Vep-Ag —-0.6~7 ) v
Viz ‘Vpp supply voltage With respect to Ground —0.6~14.0 \
Vi3 Ay supply voltage —0.6~13.5 \
Topr Operating temperature —10~80 ‘c
Tstg Storage temperature —65~150 'C

Note 1: Stresses above those listed may cause parmanent damage to the device. This is a stress rating only and functional operation of
the device at those or at any other conditions above those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended periods affects device reliability.

MITSUBISHI
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MITSUBISHI (MEMORY/ASIC)

M L249825 0016754 1 1N

MITSUBISHI LSis

"MSM27C102P,FP,J,VP,RV-15

1048576-BIT(65536-WORD BY 16-BIT)

CMOS ONE TIME PROGRAMMABLE ROM

READ OPERATION ) -
DC ELECTRICAL CHARACTERISTICS (Ta=0~70°C, Veo=5V+5%, Vep=Vco, unless otherwisa noted)
Limits )
Symbol Paramater Test conditions Unit
: Min Typ - Max .
iu Input load current ViN=0V~Vco 10 uh
iLo Qutput leakage current Vout=0V~Vcc 10 uA
Ipp Vpp current read Vpp=5.5V 1 100 nA
t CE=V 1 mA
581 Vcc current standby IH
Vsez CE=Veo 1 100 uhA
toer CE=0E=V 150 mA
Ve curtent Active - —
teo2 f=6.7MHz, lgut=0mA ) 50 mA
vin Input low valtage . - —0.1 0.8 v
ViH Input high voltage 2.0 Voo +1 A\
Vor | Output low voltage loL=2.1mA 0.45 v
Vou Output high voltage lon=—400uA 2.4 \Y
Note 2: Typical values areat Ta = 25°C and nominal supply voltages.
AC ELECTRICAL CHARACTERISTICS (Ta=0~70'C, Voo=5V£5%, Vpp=Vqo, unless otherwise noted )
Limits
Symbol Parameter Test conditions - Unit
Min Typ Max
ta(ao) Address to cutput dalay CE=0E=ViL 150 ns
ta (GE) T to output delay OE=Vu 150 ns
ta(5e) Output gnabla to cutput delay CE=ViL 60 ns
tor Output enable high to cutput float CE=Vw 50 ns
ton Output hold from CE, OE or addresses ns

Note 3: Vce must ba applied si wisly Vpp and

AC WAVEFORMS

Test conditions for A.C. characteristics
Input voltage: V), = 045V, Vi = 2.4V

Input rise and fall times: £ 20ns

Vin
ADDRESS ADDRESS VALID :x Reference voltage at timing measurement: Input, Output
Vi ~ "L =08V, "H =2V,
v . Output oads 1TTL gate + Cy_ {(100pF)
|H —
— _/ or
CE
ViL T 1.3v
a (CE)
Vi —--————\ 1Ngt4
OE Vi l; #|tor 3.3kQ
ta (an) a(oE) ton o
Vou T
HIGH Z Ll outeut ‘}}"
OUTPUT HIGH Z CL=100pF
Vou &L ST pr— i ;l; L
CAPACITANCE
Limits
Symbet Parameter Test conditions i T ™ Unit
in yp X
CiN Input capacitance {Address, CE, OE, PGM) Ta=25C. 1= 1MHz, Vi=Vo=0V 15 pF
= = .. Vi=Vo=
Cout Output capacitance 3 0 15 pF
MITSUBISHI -
ELECTRIC 5-—25
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2 MITSUBISHI (MEMORY/ASIC)

MITSUBISHI LSls

'M5M27C102P,FP,J,VP,RV-15

1048576-BIT(65536-WORD BY 16-BIT)
CMOS ONE TIME PROGRAMMABLE ROM

PROGRAM OPERATION

WORD PROGRAMMING ALGORITHM

First set Vgg =6V, Vpp = 126V and then set an address
to first address to be programmed. After applying 0.2 ms
program pulse (PGM) to the address, verify is performed.
If the autput data of that address is not verified correctly,
apply one more 0.2 ms program pulse. The programmer
continues 0.2 ms pulse-then-verify routines until the device
verify correctly or twenty five of these pulse-then-verify
routines have been completed. The programmer, also

T-46-13-25 -

maintains its total number of 0.2 ms pulse applied to that
address in register X. And then applied a program pulse
X times of 0.2 ms width as an overprogram pulse. When:
the programming procedure above is finished, step to the
next address and repeat this procedure till last address to
be programmed. When the entire addresses have been pro~

" grammed completely, all addresses should be verified with

VCC = Vpp_ =86V,

DC ELECTRICAL CHARACTERISTICS (Ta=25:5'C, Voo=6V-£0.25V, Vep=12.5V£0.3V, unles otherwse noted)

. Symbao! ’ Parameter Test conditions Limits Unit
Min Typ Max
[IN] laput currenit Vin=0V¥—~Vge 10 | uA
“ VoL Output law voltage loL=2.tmA 0.45 | - ¥V
Vou Output high voltage fon=—400uA 2.4 ) \
ViL Input low valtage —0.,1 0.8 s
VIH Input high voltage 2.0 Vcc - v
lee Vec supply current : 50 mA
lpp Vpp supply current CE=PGM=V_ 50 mA

AC ELECTRICAL CHARACTERISTICS (Ta=25+5C, Voo=6V£0.25V, Vpp=12,5V%0.3V, unless otherwise noted)

Symbot Parameter Test conditions ’ Limits Unit
Min Typ Max
tas Address setup time 2 us
toes OE setup time 2 us
tos Data setup time 2 us
tan Address hold time Q us
ton Data hold time 2 us
tore Chip enable to output float delay 0 130 ns
tveos Veg setup time 2 us
tves Vpp satup time ) ) 2 us
terw PGM initial program pulse width - 0.19 0.2 0.21 ms
topw PGM over program pulse width 0.19 5.25 ms
toes CE setup time 2 us
toe Data valid from OE 150 ns
Nate 4: Ve must be applied si yusly Vpp and r d si usly Vpp.
i
MITSUBISHI
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: M5M27C102P,FP,J,VP,RV-15

1048576-BIT(65536-WORD BY 16-BIT)

MITSUBISHI (MEMORY/ASTC) CMOS ONE TIME PROGRAMMABLE ROM
| T-46-13-25.
AC WAVEFORMS -
PROGRAM » VERIFY .
Viy =
ADDRESS x | K
- V|
N tas . o tan
Vin/Vou - - .
E ; N_
DATA ———Z DATA SET. DATA OUTPUT VALID
ViL/Vou 7 _g‘- L_
tos toH torp
Vep
Vep . /- -
Voo tves
Veet1
Vee
Vao —/ tves
Vi e——————y
3 \
Vit toes
’ Vig a'
PaM Sl_ Z toes |[tog
ViL -
tew
ViH - p r
OE : torw /_
ViL

Test conditions for A.C. characteristics

WORD PROGRAMMING ALGORITHM Inputvolage Vi =045V, Vy = 24V
FLOW CHART &

Reference voltage at timing measurenent: Input, OQutput

START L =08V, "H = 2V,

* ( ADDR = FIRST LOCATION )

———>(PROGRAM ONE PULSE OF 0.2m3)

DEVICE
FAILED

VERIFY
WORD,

PROGRAM PULSE OF
0.2Xms DURATION

INCREMENT ADDR )&42

LAST ADDR?

<

ES

Voe=Vpp=*5.0V

VERIFY
ALL WORDS

PASS

DEVICE PASSED

FalL__| oevice
FAILED

*4,75VSVec=Vpp=5.25V

MITSUBISHI
ELECTRIC ' 5—27
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= MITSUBISHI (MEMORY/ASIC)

00Lb?757 7 o

MITSUBISHI LSls

- MSM27C102P,FP, J,VP,RV-15

1048576-BIT(65536-WORD BY 16-BIT)
CMOS ONE TIME PROGRAMMABLE ROM

PAGE PROGRAMMING ALGORITHM

First set Voo =6V, Vpp = 12,6V and then set an address
to first page address to be programmed. After data of 2
words are latched, these latch data are programmed simul-
taneously by applying 0,2 ms program pulse. Then a
verify is-performed. If each output data is not verified
correctly, apply one more 0.2 ms program pulse. The
programmer continues 0.2 ms pulse-then-verify routines

until each output data is verified correctly or twenty five-

of these pulse-then-verify routines have been completed.

T-46-13-25

The programmer also maintains its total number of 0.2 ms
pulse applied to that page addresses in register X. And then
applied a program pulse X times of 0.2 ms width as an
overprogram pulse. When the programming procedure
above is finished, step to the next page address and repeat
this procedure till fast page address to be programmed.
When the entire page addresses have been programmed
completely, all addresses should be verified with Ve =
Vep =5V. ’ ’ :

DC ELECTRICAL CHARACTERISTICS (Ta=25+5'C, Voc=6V£0.25V, Vep=12.5V 0.3V, unless otherwise noted)

Symbol Parameter Test condition . L.imits Unit

- - - - Min Typ Max
Tu Input current VIN=0V~Vge 10 uA
Vou Cutput low voltage loL=2.1mA ) ) ' 0.45 v
VoH Cutput high voitage loy=—400uA 2.4 v
Vi | Inputlowvoltage —0.1 0.8 v
Vin Input high voltage 2.0 Veo v
leo Ve supply current 50 mA
Ipp Vpp supply current PGM =V 100 mA

AC ELECTRICAL CHARACTERISTICS (Ta=25£5'C, Voo =6V +£0.25V, Vpp=12.5V£0.3V, unless otherwiss noted)

Symbol Paramater Test condition Limits Unit
) Min Typ Max

tas Address setup time 2 ns
toes OE sstup time . 2 us
tos Data satup time 2 us
Lan Addtess hold time = ¢ #9
tauL 2 us
tou Data hold time 2 us
tore OE to output float dalay 0 130 ns
tves Vec setup time 2 us
tvps Vpp setup time 2 us
tpw PGM initial program pulse width ) 0.19 0.2 0.21 ms
torw PGM aver pragram pulse width 0.19 5.25 ms
teEs CE setup time 2 us
toe Data valid from OF 150 ns
t Lw Data latch time 1- us
teoms PGM setup time 2 us
teen CE hotd time 2 us
toen OF hold time 2 us

Nota 5: V¢ must be applied simultaneously Vpp and removed simultaneously Vpp.

MITSUBISHI
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MITSUBISHI LSis

MSM27C102P,FP,J,VP,RV-15

1048576-BIT(65536-WORD BY 16-BIT)

AC WAVEFORMS

PAGE DATA LATCH

CMOS ONE TIME PROGRAMMABLE ROM

PAGE PROGRAM

T-46-13-25 -

PROGRAM VERIFY

ADDRESS

"X

Test condition for A.C characteristics
. Input voltage: Vi = 0.45V, V| = 2.4V
Input rise and fall time: (10% ~ 90%): < 20ns :
Reference voltage at timing measurement: laput, Output L' = 0.8V, "H" =2V.

A1~Ags Jx )
tas tanL tau
ViH \ -_ \
o | X
ViL —/ K / . — /
tos tou tpams toe thFp
Vin/Vou N -
DATA DATA SET ) DATQI gt;gur _L E
Vi/Vou - 7
Vep i~
Vep /-
. Veo typs
Voo+1 =
Voo
Vgo | tyos
toEH
. ViH _\_S .
CE . Y
- A
ViL ~ Yeen
tew
V|
S el
ViL A
t
- |- OES
Viy -l X i
o '\___/ \__/ /
ViL 7 ) '
’ tw
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