MITSUBISHI SEMICONDUCTOR <GaAs FET>

MGF4910D Series

TAPE CARRIER SUPER LOW NOISE InGaAs HEMT

DESCRIPTION
The MGF4910D series super-low-noise HEMT (High OUTLINE DRAWING  uni: mimsters (mches)
Eiectron Mot.)i'lity Transistor) i§ designed for use in X t‘o (0-1‘1_)-5’3 igfgus)
K band amplifiers. The hermetically sealed metal-ceramic 185502
package assures minimum parasitic losses, ‘and has a (0.073%0.008) =
configuration suitable for microstrip circuits. The MGF §
4910D Series is mounted ?n the super 12 tape. oEtoqe ® S g
FEATURES 5 Ga_(o.o:e +0,008) a g
® low noise figure @f=12GHz N3y § ™
MGF4914D: NFmin.=1.00dB {MAX) HE o
MGF4916D: NFmin.=0.80dB {MAX) S| "2l @ %
MGF4917D: NFmin.=0.70dB {MAX) = 0.5+0.15
MGF4918D: NFmin.=0.60dB (MAX) (0.02 +0.006)
® High associated gain Gs=9.5dB(MIN) @f=12GHz @
APPLICATION
X to K band super-low-noise amplifiers. $1.840.2
QUALITY GRADE ,§ (0.071 +0.008)
® GG 23
+ H
RECOMMENDED BIAS CONDITIONS ok -
® Vps=2V Ip=10mA e -8l38
® Refer to Bias Procedure iﬁl ‘f_? @ GATE
c'g @ SOURCE
GD-16 \_S,/ @ DRAIN
ABSOLUTE MAXIMUM RATINGS (Ta=25T)
Symbol Parameter Ratings Unit
Vabo Gate to drain voltage —4 v
Vaso Gate 10 source voltage -1 v
Ip Drain current . 60 mA
P Total power dissipation 50 mw
Tch Channal temperature 125 T
Tstg Storage temperature —65~+125 ke
ELECTRICAL CHARACTERISTICS (Ta=257)
Symbol Parameter Test conditions Limits Unit
Min Typ Max
V(Br)GDO | Gate to drain breakdown voltage | lg= —100ux A -3 - —
V(BRr)gso | Gateto source breakdown voltage| Ig= — 100z A -3 — —
lgss Gate to source leakage current Vgs=—2V, Vps=0V —_ — 50 HnA
Ipss Saturated drain current Vas=0V, Vps=2V 10 20 60 mA
Vas (o) Gate to source cut-off voltage . Vps=2V, lp=500puA —0.1 —_ =1.5 v
am Transconductance Vps=2V, Ip=10mA 10 60 — mS
Gs Associated gain 9.5 11.5 - dB
MGF4314D — — 1.00 dB
NFmin Minimum noise figure VoS=2V, 1o=10mA, 1= 12GHz MGF 49160 — °.75 080 9
MGF4917D - 0.65 0.70 i
MGF4918D - 0.55 0.60 dB
Rth{ch-a) | Thermal resistance *1 AV method — — 625 T/W

# 1: Channel to ambient
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MITSUBISHI SEMICONDUCTOR <GaAs FET>
MGF4910D Series

TAPE CARRIER SUPER LOW NOISE InGaAs HEMT

TYPICAL CHARACTERISTICS (Ga=25%¢)
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MITSUBISHI SEMICONDUCTOR <GaAs FET>

MGF4910D Series

TAPE CARRIER SUPER LOW NOISE InGaAs HEMT

321, S-[z vs. f.

+90"

Ta=25TC
Vps=2V
Ip=10mA
S PARAMETERS (Ta=25T, vps=2v, lp=10mA)
Freq. S S21 Si2 S22 K MSG/MAG
(GHz) Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. (d8)
1.0 0.983 — 27.5 5.636 1541 0.024 69.7 0.592 - 21.7 0.119 23.7
2.0 0.940 - 43.7 5.347 139.4 0.038 59.6 0.564 ~ 34.2 0.233 21.5:
3.0 0.897 - 59.9 5.058 124.8 0.052 49.6 0.536 - 46,7 0.305 19.9
4.0 0.854 — 76.1 4.769 110.1 0.066 349.5 0.508 — 59.2 0.365 18.6
5.0 0.805 - 93.8 4.437 95.2 0.073 29.6 0.481 - 72.7 0.438 17.8
6.0 0.756 -=111.4 4.105 80.3 0.081 19.7 0.453 — 86.1 0.520 17.0
7.0 0.726 —125.1 3.825 67.3 0.084 11.5 0.442 - 97.7 0.585 16.6
8.0 0.696 —138.8 3.545 54.3 . 0.087 3.3 0.431 —109.2 0.660 16.1
9.0 0.672 =151.1 3.337 42.6 0.088 - 3.3 0.433 —118.7 0.721 15.8
10.G 0.649 —163.3 3.129 30.8 0.089 - 9.8 0.436 —128.1 0.790 15.5
11.0 0.633 —175.6 - 2.984 19.1 0.089 —-16.9 0.435 —137.2 0.852 15.3
12.0 0.618 172.2 2.839 7.4 0.089 -23.9 0.434 —146.2 0.921 15.0
13.0 0.608 162.9 2.722 - 3.1 0.087 —28.5 0.450 —154.4 0.974 15.0
14.0 0.599 153.5 2.605 —13.6 0.084 —33.0 0.467 —162.5 1.033 i3.8
15.0 0.582 143.6 2.536 —24.7 0.085 —39.9 0.484 —169.6 1.061 13.2
16.0 0.566 133.7 2.468 —-35.8 0.086 —46.8 0.501 =176.7 1.087 12.8
17.0 0.545 122.0 2.439 —48.2 0.089 —56,1 0.515 175.9 1.095 12.5
18.0 0.525 110.3 2.410 —60.5 0.091 —65.3 0.523% 168.4 1.1 i2.3
19.0 0.495 99.2 2.363 —73.1 0.090 —76.0 0.523 161.9 1.229 11.3
20.0 0.465 88.1 2.31% —85.6 0.089 —86.6 0.518 155.4 1.359 10.6
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MITSUBISHI SEMICONDUCTOR <GaAs FET> -

MGF4910D Series

TAPE CARRIER SUPER LOW NOISE InGaAs HEMT

NOISE PARAMETERS

Ta=25T

Vps=2V

Ip=10mA
f . Topt Rn NFmin (dB) ‘ Gs
(GHz) Magn. Angle (deg.) () MGF4314D | MGF4316D | MGF4917D | MGF4918D (dB)
4 0.72 65 13.5 0.41 0.36 0.3 0.29 16.5
8 0.57 125 5.5 0.62 0.56 0.49 0.43 12.8
12 D.45 165 1.9 0.90 0.75 0.65 0.55 11.5
14 0.41 -173 1.7 1.03 0.85 . 0.74 0.63 10.0
18 0.36 —125 | . 1.6 1.29 1.04 0.92 0.80 7.4
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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 {Ap ~ Ajs) 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-156 enter the word pro-
gramming mode when 12.5V s 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 ~ A;s), and
the data to be programmed must be applied at 16-bits in
parallel to the data inputs {Dg ~ Dys). In this state, word
programming is completed when PGM is at low level.

MODE SELECTION

(Page programming algorithm)
Page programming feature of the M5M27C102P 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
= 12,6V, CE = “H", DE = “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 ~ Djys). In this state, the data (2 words) latch
is completed. Then the M6EM27C102P, FP, J, VP, RV-156
enter the page programming mode when OE = “H", In this

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

- Erase

The M5M27C102P, FP, J, VP, RV-15 cannot be erased, Be-
cause they are packaged in plastic without transparent lid.

Mode Pins OE OE PGM Vep Vee Data 1/0
Read viL ViL X* 5V sV Data out
Output disable Vi Vi X+ 5V 5V “Floating
Standby (Pawer down) Vi X* X* sV 5V Floating
Word program ViL V|H_ ViL 12.5V 6V Daﬁ in
Program verify ViL ViL - Vi 12.5Vv 8v Data out
Page data latch ViH ViL Vig 12,5V Y, Data in
Pagaprogram VIH VIH - ViL . f2.5Vv 8V Floating

ViL Vi ViL '712.5V . 6V
Program inhibit Vit ViH ML 12.5V &v. Floating
Vin ViL ViL 12.8Vv 6V
ViH ViH Vin 12.5V 8V
*: X can beeither Vi of Vip. '
ABSOLUTE MAXIMUM RATINGS oten

Symbol Paramater Test condition Ratings Unit
Vit All input or eutput voltage axcept Vep- A —-0.6~7 1 \'
V2 ‘Vpp supply voltage With respect to Ground —0. 6~14.0 v
Via Ay supply voitage -—0.6~13.5 v
Topr Operating temperature —10~80 ‘C
Tstg Storaga temperature —65--150 'C

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

www.DataSheet4U.com



READ OPERATION
DC ELECTRICAL CHARACTERISTICS (Ta=0~70C, Veo=5V£5%, Vrp=Vco, unles otherwisa noted)

" Limits )
Symbol Parameter ) Test conditions Unit
: Min Typ - Max
I Input load current | vin=0vV~Voo 7 10 | A
iLo Output leakage cufrent Vouﬁ' =0V~Vao 10 HA
Ipp1 Ve current read Vpp=5.5V ] ) 1 100 uh
! - | CE=vVv ' 1 mA
581 Ve current standby u ' '
lse2 . . BE=V¢o . 7 3 100 71
too1 BE=0E=ViL 1 Y0 mA
e Vee current Agtive . — kel
leoe t=6.7MHz, lout=0mA 50~ mA
Vio Input low voltage . . - —0.1 0.8 v
ViH Input high voitage 2.0 v+t vV
* Vo | Output low voltage loL=2.1mA 7 0.45 \/
Vou Output high voltage ) ' lon=—400uA 2.4 Vv

Note 2: Typical values are at Ty = 26°C and nominal supply voltages,

AC ELECTRICAL CHARACTERISTICS (Ta=0~70'C, Vgo=5V£5%, Vpp=Vqo, unless otharwisc noted) -

) Limits
Symbol Parameter Test conditions e - Unit
) Min Typ Max
ta(ao) Address to output dalay CE=DE=viL . 150 ns
ta(ge) | CE tooutputdelay OE=Vi_ . 150 ns
ta (o) Output gnable to output delay 7 CE=Vi_ - : pos "
tor Qutput enable high to output float CE =ViL ' ) 1] 50 ns
ton Output hatd from TE, OF or addresses . ns

Note3: Vce must ba applied simultanecusly Vpp and removed simultanecusly Vep,

AC WAVEFORMS

Test conditions for A.C. characteristics
Input voltage: V) = 0.45V, Vi = 2.4V

ViH . Input rise and fali times: & 20ns o
ADDRESS x ADDRESS VALID K Reference voltage at timing measurement: Input, Output
ViL X LM =08V,"H" =2V, -
v Outputicad: 1TTL gate + Cy, {100pF)
| ——
CE v \ of
v -
ta (ce) 1.3v
ViH - 1NS14
o2 \
Viu N - 3.3kQ
ta (An) a(OE) ]
Vou ] . . ouT
HIGH Z ////7
OUTPUT - HIGH Z CL=100pF
Vou \\\\\ : R l L P
CAPACITANCE
] Limits
Symbaot Parameter ~ Test conditions Unit

7 Min Typ Max
Cin Input capacitance [Address, CE, OE, PGM) : . - ' 15 pF
Ta=25'C, =1MHz, VI=Vg=0V

Cout Output capacitance 15 PF
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PROGRAM OPERATION
WORD PROGRAMMING ALGORITHM

First set Voo =6V, Vpp = 12,6V 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 output 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 bean completed, The programmer. also

1~46-13-25 -

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_ =5V,

DC ELECTRICAL CHARACTERISTICS (Ta=25£5'C, Voa=6V+0.25V, Vpp=12,5V£0.3V, unless otherwise noted)

. Symba! Parameter Test conditions Limits — Unit
7 Min Typ Max
g Input current Vin=0V~Vgo 10 | uA
VoL Oulput low voltage loL=2.tmA - 0.45 | - v
Vou Output high voltage loH=—400xA 2.4 v
ViL lnpui low veltage 7 —0.1 7 0.8 v
Vi Input high vottage 2.0 Ve |-V
lgg Ve supply current B . 50 mA
Ipp Vep supply current CE=PGM =V 50 mA

AC ELECTRICAL CHARACTERISTICS (Ta=25:£5C, Vog=6V £0.25V, Vpp=12.5V£0.3V, unless otherwise noted )

Symbot Parameter Testconditions Limits Unit
Min Typ Max

7 tas Address satup tima 2 us
taoes 'OF setup time 2 us
tos Data setup tims 2 MS
taH Address held time 0 us
ton Data hold time 2 us
tore Chip enable to output float delay 0 130 ns
tves Ve setup time 2 As
typs Vpp satup time 2 HS
tew BGM initial program pulse width . 0.19 | 0.2 | 0.2 ms
topw FGM over program pulse width 0.19 5.25 ms
toes CE setup tima 7 2 - us
toe Data valid from OE 150 ns

Nate 4: Ve must be applied simultarieously Vpe and removed simultanecusly Vpp.
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AC WAVEFORMS

[ I A B A

;m PROGRAM ) " VERIFY .
Vin - =
ADDRESS
- ViL f
, tas . tan
ViH/Vou - s . BN } e . :
DATA g DATA SET. Z——IDATA OUTPUT VALID E—
Vi/Vou , = . y . )
. tos tou, torp
Vep
Vep ) ) . ) - )
Vee o _tves
Voo+1
Vee 7
Vco _tves
7 " Vv
Vi
toeg
Vid - n'
FGM Sl_ JZ toes [tog
ViL - 2>
trw
, ViH — — — p .
oE : torw \_ /
Vi «
) Test conditions for A.C. characteristics
WORD PROGRAMMING ALGORITHM - input vltag: Vi, = 045V, Vi = 24V
FLOW CHART ‘Reference voltage at timing measurement: Input, Qutput

START

; (ADDH= FIRST LOCATION )

Vee=6.0V
Vep=12,5V

PROGRAM PULSE OF
. ) 0,2Xms DURATION

——((INCREMENT ADDR

[ oEvice Passeo |

"

=08V, "H" =2V,

DEVICE
FAILED

| DEVICE
FAILED

*4,75VaVoo=Vpp=5.25V -
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PAGE PROGRAMMING ALGORITHM

First set Vgg =6V, Vpp = 12,5V 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

untit each output data is verified correctly or twenty five-

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

1=46-13-25

~ The programmar also maintains its total number of 0.2 ms

pulse applied to that page addresses in register X. And then
applied & 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 last page address to be programmed.
When the entire page addresses have been programmed
completely, all addresses should be verified with Ve =
Vpp =5V, 7 ’ .

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

Symbeol Parameter Test condition Fimits Unit

- . _ - Min 7 Typ Max
Tw Input current VIN=0V~Vae : 10 uA
VoL Cutput low voltage loL=2.1mA - o 0.45 Vv
VoH Output high voltage lon=—400uA , 2.4 N v
Vie | Input lowvoltage —0.1 0.3 \%
Vin Input high voltage 2,0 Vdc v
log Vee sup-plv current _ 50 mA
Ipp Vpp supply current FGM=V| 100 mA -

AC ELECTRICAL CHARACTERISTICS (Ta=25£5°C, Voo =6V £0.25V, Vpp=12,5V 0.3V, unless otherwise noted)
Symbol Paramater Test candition _ Limits Unit
) ~ Min Typ Max

tas Address setup iima 2 ns
toes OE satup time . 2 us
tos Data satup timg 2 18
LU Address hold time _ 9 #3
t AHL 2 us
ton Data hold time 2 us
tore OE to cutput float delay 0 130 ns
tves Vee setup time 2 us
typs Vep sotup time 2 _ us
tpw PGM initial pregram pulse width ) 0.19 0.2 | 0.2 ms
topw FGM aver program pulse width 0.19 5.25 ms
tees €E setup time 2 us
toe Data valid from OE 150 ns
t_[__w Data latch time 1- 18
teoms PGM setup time 2 us
toew CE hold time 2 us
toen OE hold time 2 us

Nota B: Vg must be applied simultaneously Vpp and removed simultanecusly Vpp.
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AC WAVEFORMS

PAGE PROGRAM _
ViH \
ADDRESS _
Ai~Ag - A U
YiL
tas _ tan tan
Vi : \ \ /" \
o X
VIL =—d K / / ) A
| tos ton tpams toe lore
Vin/Vou el L -
DATA _g DATA SET K ) DAT;S‘\I EtlePUT E_ < E ,
ViL/VoL , . 2
VeP r
Vep )
Vee typs
Voo+1 =
Veo ;
Vee A | tves
- toes toen
ViH -
- A
ViL  Yoen R
tew
\J < -
W vw /
i . | - toes
Vi — . , —
oz \ \ SN /o
ViL -

PAGE DATA LATCH

EEAARLE 4+]

PROGRAM VERIFY

L Uiy

Test condition for A.C characteristics
- Input voltage: V. = 045V, Vi = 24V

Input rise and fall time; {10% ~ 90%): £ 20ns

Reference voltage at iming measurament: [nput, Output L' = 0.8V, "H" =2V,
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