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MKR-9296BF-4R (short form datasheet)

4-Channel Beamforming Receiver Chip

Feature: Function Diagram
»  Freq: 92GHz~96GHz
»  Phase shift step: 22.5°@94GHz HERER
RF1
>  Phase control: 4-bit }— E
»  LO freq:28GHz RF2
»  IF freq:8-12GHz di3 /
»  Power supply: 5V (130mA single channel) T %
3.3V (40mA) Rre ol
. m
L—% S
»  Control mode: 3.3V TTL

»  Footprint: 2.7mmx2.7mmx0.1mm

»  Made in Chi
ade in China Maximum Ratings:

Power supply, VDD2 5.5V
General Description
. . Power supply, VDD1 4V
MKR-9296BF-4R is a 4-channe receiver downconverter.
Control voltage, 4V
bare die on W Band. Each channel contains a RF input CLK/DATA/LOAD/SEL/TR1
with a low noise amplifier (LNA) and a downconverter Trench operating temperature, Tch 150°C
mixer with x3 LO Chain. Control of the on-chip registers Electro-Static discharge, ESD 200V
is 4 bit. Storage temperature, Tstg -65°C~150C
300°C
. _ Mount temperature . .
Electrical Characteristics : (Ta=+25C) (1min, N2 protection)
Item Min | T Max | Unit . .
P Outline Drawing:
Freq 92 96 GHz g
Small signal gain 22 dB 1 éi o
NF 7 dB ol 0
ZZDﬂ_._D TO2
Input P1dB -20 dBm 2050 | DATAOUT2
1300 | M cLkouT
Input VSWR 2 - {E0—H] voo2
1800 L7 voD1
Output VSWR 2 - j E ZF;:D IF[H—13%0
150 LM paTA
Current@SV 130 mA 1000 LM ek
850 L TRI
Current@3.3V 40 mA B
%80 {03
400 |
Phase shift resolution 5 degree e g z
o o
g g

Notes: 1) All dimensions are in um

2) Substrate Thickness:100pm
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Measured Performance (RF power: -40dBm;
LO:28GHz, LO power:10dBm, Tx=+25C)
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Tips:

1) Good grounding and heat dissipation are required during use.
MoCu with thermal expansion coefficient close to InP
substrate(4.6x10°%/K) is recommended as carrier.

2)The chips are electrostatic sensitive devices. Anti-static devices
should be paid attention to during use, transportation and operation,
and severe collisions and drops should be avoided to avoid damaging
the product.

3) It is recommended to install decoupling capacitors according to the
recommended assembly drawing when using;

4) It is recommended to use the diameter of 25um gold wire as feed,
input and output interconnection of chips;

5) This chip is a hydrogen sensitive device with a hydrogen resistance
of 2000 ppm. It is recommended to control the hydrogen

concentration in the sealed chamber when using.
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MKR-9296BF-4T (short form datasheet)

4-Channel Beamforming Transmitter Chip

Feature:

Freq: 92GHz~96GHz

Function Diagram

Psat: 14dBm ULl L0

Small signal gain: 25dB RF1

Phase shift step: 22.5°@94GHz

RF2

RF3

LO freq:28GHz

IF freq:8-12GHz
RF4

>
>
>
>
»>  Phase control: 4-bit
>
>
>

Power supply: 5V (210mA single channel)

AAAA

3.3V (30mA)

v

Control mode: 3.3V TTL

»  Footprint: 2.7mmx2.7mmx0.1mm Maximum Ratings:

»  Made in China Power supply, VDD2 5.5V

Power supply, VDD1 4V
General Description

Control voltage, 4V
MKR9296BF-4T is a 4-channe receiver upconverter. CLK/DATA/LOAD/SEL/TR1
bare die on W Band. Each channel contains a RF input Trench operating temperature, Tch 150°C
with a low noise amplifier (LNA) and a downconverter Electro-Static discharge, ESD 200V
mixer with x3 LO Chain. Control of the on-chip registers Storage temperature, Tstg -65C~150C
is 4 bit. 300°C

Mount temperature

(1min, N2 protection)

Electrical Characteristics : (Ta=+25C) Outline Drawing:

Item Min | Typ | Max | Unit 8
8
Freq 92 9% | GHz 1 §
ED ;‘ Lo[H—=%
Small signal gain 25 dB w qror * N
20 |02
Psat 14 dBm e
175011 voD2
Input VSWR 2 - 1507 voo1
450 1M sel
L% 1 Mioap s
Output VSWR 2 - 1150 | DATA
001 cik
Current@5V 210 mA ?315 =
Current@3.3V 30 mA @ (0o
Wapros £ 4
Phase shift resolution 5 degree j E"
g

Notes: 1) All dimensions are in pm
2) Substrate Thickness:100pm
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Measured Performance (LO power: 10dBm;
LO:28GHz, IF power:-9dBm, To=+25C)
Phase-shift vs.Freq
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Tips:

1) Good grounding and heat dissipation are required during use.
MoCu with thermal expansion coefficient close to InP
substrate(4.6x10°%/K) is recommended as carrier.

2)The chips are electrostatic sensitive devices. Anti-static devices
should be paid attention to during use, transportation and operation,
and severe collisions and drops should be avoided to avoid damaging
the product.

3) It is recommended to install decoupling capacitors according to the
recommended assembly drawing when using;

4) It is recommended to use the diameter of 25um gold wire as feed,
input and output interconnection of chips;

5) This chip is a hydrogen sensitive device with a hydrogen resistance
of 2000 ppm. It is recommended to control the hydrogen

concentration in the sealed chamber when using.
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MKR-9498BF-4R (short form datasheet)

4-Channel Beamforming Receiver Chip

Function Diagram

Feature:
»  Freq: 94GHz~98GHz
» NF:7dB |LO
>  Gain: 22dB RF1 T~
- [ R
»>  Phase shift step: 11.25°@96GHz
RF2 T:
> Phase control: 5-bit @— m % 3-0 -
RF3 -
> LO freq:20GHz 1
> 8 B
»>  IF freq:14-18GHz RE4
> : i T— — >l
Power supply: 5V (130mA single channel) % E ‘Xi j__o
3.3V (40mA)
»  Control mode: 3.3V TTL
> Footprint: 2.7mmx3.9mmx0.1mm Maximum Ratings:
Power supply, VDD2 5.5V
»  Made in China
Power supply, VDD1 4V
General Description Control voltage, v
. . CLK/DATA/LOAD/SEL/TR1
MKR-9498BF-4R is a 4-channe receiver downconverter.
Trench operating temperature, Tch 150C
bare die on W Band. Each channel contains a RF input
) ) ) Electro-Static discharge, ESD 200V
with a low noise amplifier (LNA) and a downconverter
. . . . . Storage temperature, Tst -65C~150C
mixer with x4 LO Chain. Control of the on-chip registers £ P £
300°C
i i Mount temperature
is 4 bit. P (1min, N2 protection)

Electrical Characteristics : (Ta=+257C)

Outline D ing:
Item Min | Typ | Max | Unit Htine Drawing .
Freq 94 98 GHz ’ i -
F E ] 8
Small signal gain 22 dB )
NF 7 dB %50 TO1
!Eﬂrcz
Input P1dB -20 dBm ey i
= Do
Input VSWR 2 - = e o
= {on T
Output VSWR 2 - :EE::
-
Current@5V 130 mA =[x
Current@3.3V 40 mA
Phase shift resolution 3 degree %; I1__|
fq

Notes: 1) All dimensions are in um

%00

2) Substrate Thickness:100pm
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Measured Performance (RF power: -40dBm;
LO:20GHz, LO power:0dBm, Tx=+25C)
Tips:
Phase-shift vs.Freq P
560 1) Good grounding and heat dissipation are required during use.
1 MoCu with thermal expansion coefficient close to InP
320
1— substrate(4.6x10%/K) is recommended as carrier.
280 F————
1 2)The chips are electrostatic sensitive devices. Anti-static devices
" 240 1 . . . . .
° - should be paid attention to during use, transportation and operation,
j_) -1 o o .. . . .
-E 200 and severe collisions and drops should be avoided to avoid damaging
w
2 o1 - the product.
©
& 120 3) It is recommended to install decoupling capacitors according to the
80 recommended assembly drawing when using;
40 ] 4) It is recommended to use the diameter of 25um gold wire as feed,
0 1= — = input and output interconnection of chips;
T T v T v
94 9 %6 97 98 5) This chip is a hydrogen sensitive device with a hydrogen resistance
Freq (GHz)
of 2000 m. It is recommended to control the hydrogen
NF vs.Freq PP yarog
concentration in the sealed chamber when using.
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MKR-9498BF-4T (short form datasheet)

4-Channel Beamforming Transmitter Chip

Feature: Function Diagram
»  Freq: 94GHz~98GHz
L Lo
>  Psat: 14dBm
RF1 n
»  Small signal gain: 25dB @ —_2—0
>  Phase shift step: 11.25°@96GHz RF2 T ' E ~
— %o
»>  Phase shift resolution: 3° RF3 !
>  Phase control: 5-bit L“ N —\_{—0—
RF4
>  LO freq:20GHz @ -
: <
»>  IF freq:14-18GHz
»  Power supply: 5V (210mA single channel)
3.3V (30mA) Maximum Ratings:
»  Control mode: 3.3V TTL Power supply, VDD2 5V
»  Footprint: 2.7mmx3.3mmx>0.1mm Power supply, VDD1 4v
»  Made in China Control voltage, 4V
CLK/DATA/LOAD/SEL/TR1
Trench operating temperature, Tch 150°C
General Description P gemp
MKR-9498BF-4T is a 4-channe receiver upconverter. Electro-Static discharge, ESD 200V
bare die on W Band. Each channel contains a RF input Storage temperature, Tstg -65C~150°C
with a low noise amplifier (LNA) and a downconverter Mount temperature 300°C
(1min, N2 protection)

mixer with x4 LO Chain. Control of the on-chip registers

is 4 bit. Outline Drawing:
g
Electrical Characteristics : (Ta=+257) §| ; B —
Item Min | Typ | Max | Unit f 3 i
Freq 94 98 GHz jgigzg;
Small signal gain 25 dB ;Eiggg.gg;m
Psat 14 dBm :g%&' e
o oo o=
Input VSWR 2 - ig‘: .
Current@5V 210 mA ﬁiﬁ:
Current@3.3V 30 mA 5::533
Phase shift resolution 3 degree %: *-;:

900

! fl

Notes: 1) All dimensions are in um

2) Substrate Thickness:100pm
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Measured Performance (LO power: 0dBm; LO:20GHz,
IF power:-15dBm, To=+25C)
Phase-shift vs.Freq

360 T—— —_ T —
204 —
2804 —
Tz -
pred
=200
= A B . I S
w2
- 160
@ -
o
T 120 == — =
80— —T - —
0
0 T T T T T
94 95 96 97 98
Freq (GHz)
Output power vs.Pin
15
o090 @
/.;.:I-i—-l-,l—.lt!
.f.’ —A—AT
o A A
87, A
10 =, A
=% A
e e
-
’ﬁ‘- A
g
7 P
) A
~ A
-
3
o 01
-5 -1
—m— 94GHz
—e— 96GHz
— A
10 I ! I 98GHz
-15 -10 -5 0 5
Pin (dBm)

Tips:

1) Good grounding and heat dissipation are required during use.
MoCu with thermal expansion coefficient close to InP
substrate(4.6x10%/K) is recommended as carrier.

2)The chips are electrostatic sensitive devices. Anti-static devices
should be paid attention to during use, transportation and operation,
and severe collisions and drops should be avoided to avoid damaging
the product.

3) It is recommended to install decoupling capacitors according to the
recommended assembly drawing when using;

4) It is recommended to use the diameter of 25um gold wire as feed,
input and output interconnection of chips;

5) This chip is a hydrogen sensitive device with a hydrogen resistance
of 2000 ppm. It is recommended to control the hydrogen

concentration in the sealed chamber when using.
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MKR-90100UP3 (short form datasheet)

Up Converter Multifunction Chip

Feature: Function Diagram
RF freq: 90GHz~100GHz

LO: 28GHz
LO power: 10dBm
IF: 6GHz~16GHz

Conversion gain:-1dB

Lo
DC: 5V/30mA
Footprint: 1.05mmx0.7mmx0.1mm MIXER ®—‘ R
i
IF

vV vV ¥V ¥V ¥V V V V

Made in China

General Description

MKR-90100UP3 is a W band upconverter MMIC. Each Maximum Ratings:

chip contains an upconverter mixer with x3 LO Chain. Power supply, Vee 53V
All chips are RF measured, can be used for radar, LO power 15dBm
communications etc. transceiver systems. IF power 10dBm

Trench operating temperature, Tch | 175°C

Electrical Characteristics : (Ta=+25C)

Storage temperature, Tstg -65°C~150°C
Item Min | Typ | Max | Unit 30T
Mount t tu
RF Freq 90 100 | GHz ount femperature (1min, N2 protection)
Lo 28 GHz Outline Drawing:
IF 6 16 GHz g
-13 dB
Pout m ‘ ‘ U % RE o
Conversion gain -1 dB
3LO-RF Isolation 32 dB
350 350 8
i 30 mA "
Dynamic current Kij ﬁf
110
UCC
0
il - 1050 - B

Notes: 1) All dimensions are in pm

2) Substrate Thickness:100pm
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Measured Performance (Vee=5V, LO Freq=28GHz,
LO Power=10dBm, IF Power=-12dBm, Tx=+25C)

Output power vs.Freq
RF Output power vs.IF input power@Freq IF=10GHz
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—15 4 4 ! i -
: -25
-20 - T - T - . - .
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- : . : -
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Conversion gain vs. Freq
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<
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2
2
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@)
g
-10 - T - r - T . -
90 92 94 9% 98 100
RF Frequency (GHz)
Tips:
. 1) Good grounding and heat dissipation are required during use.
3LO-RF Isolation vs. Freq ) & & P d &
MoCu with thermal expansion coefficient close to InP
0 . .
substrate(4.6x10%/K) is recommended as carrier.
2)The chips are electrostatic sensitive devices. Anti-static devices
-10
should be paid attention to during use, transportation and operation,
%‘720 and severe collisions and drops should be avoided to avoid damaging
K the product.
5—30- [ | 3) It is recommended to install decoupling capacitors according to the
& B B R recommended assembly drawing when using;
Q . . .
40 4) It is recommended to use the diameter of 25um gold wire as feed,
input and output interconnection of chips;
-50 . ! 5) This chip is a hydrogen sensitive device with a hydrogen resistance
90 92 91 96 98 100

RF Frequency (GHz) of 2000 ppm. It is recommended to control the hydrogen

concentration in the sealed chamber when using.
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MKR-90100DW3 (short form datasheet)

Down Converter Multifunction Chip

Feature: Function Diagram

RF freq: 90GHz~100GHz

LO: 28GHz
LO power: 10dBm v
IF: 6GHz~16GHz

Conversion gain:3dB
DC: 5V/30mA '

MIXER
Footprint: 1.05mmx0.7mmx0.1mm .“ .

Made in China IF

vV vV ¥V ¥V ¥V V V V

General Description

MKR-90100DW3 is a W band downconverter MMIC. Maximum Ratings:

) ) ) ) Power supply, Vcc 6V
Each chip contains a downconverter mixer with x3 LO
Chain. All chips are RF measured, can be used for radar, LO power 15dBm
communications etc. transceiver systems. RF power 10dBm

Trench operating temperature, Tch 175°C

Electrical Characteristics : (Ta=+25C) Storage temperature, Tstg -65°C~150C
Item Min | Typ | Max | Unit 310C
Mount temperature ) .
RF Freq 90 100 | GHz (1min, N2 protection)
LO 28 GHz Outline Drawing:
IF 6 16 GHz g
IF Pout -17 dBm E (J—RE 60
L]
Conversion gain 3 dB
LO-RF Isolation 63 dB 350 350 g
Dynamic current 30 mA L0 IH
110
Ve
0
of 2 E: 3
1050

Notes: 1) All dimensions are in um

2) Substrate Thickness:100pm
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Measured Performance (Vee=5V, LO Freq=28GHz,
LO Power=10dBm, RF Power=-20dBm, TA=+25°C)

Output power vs.Freq
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Tips:

1) Good grounding and heat dissipation are required during use.
MoCu with thermal expansion coefficient close to InP
substrate(4.6x10%/K) is recommended as carrier.

2)The chips are electrostatic sensitive devices. Anti-static devices
should be paid attention to during use, transportation and operation,
and severe collisions and drops should be avoided to avoid damaging
the product.

3) It is recommended to install decoupling capacitors according to the
recommended assembly drawing when using;

4) It is recommended to use the diameter of 25um gold wire as feed,
input and output interconnection of chips;

5) This chip is a hydrogen sensitive device with a hydrogen resistance
of 2000 ppm. It is recommended to control the hydrogen

concentration in the sealed chamber when using.
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MKR-9498DW4 (short form datasheet)

Down Converter Multifunction Chip

Feature: Function Diagram

»  RFfreq: 94GHz~98GHz

» LO:20GHz Lo

»  LO power: 3dBm

»  IF: 14GHz~18GHz

»  Conversion gain:-2dB

» DC:3.3V/36mA - .

»  Footprint: 0.7mmx1.35mmx0.1mm

»  Made in China "

General Description Maximum Ratings:

MKR-9498DW4 is a W band downconverter MMIC. Power supply, Ve 4v
Each chip contains a downconverter mixer with x4 LO LO power 15dBm
Chain. All chips are RF measured, can be used for radar, RF power 10dBm

communications etc. transceiver systems. . .
Trench operating temperature, Tch | 175°C

. . Storage temperature, Tstg -65°C~150°C
Electrical Characteristics : (Ta=+25)
310C
Item Min | Typ | Max | Unit Mount temperature (Imin, N2 protection)
RF Freq 94 98 GHz
Outline Drawing:
LO 20 GHz
1 1240
IF 14 18 | GHz L [
IF Pout -17 dBm D li 1000
Conversion gain -2 dB E 850
LO-RF Isolation 52 dB |::| 2
Output P1dB 3 dBm
Dynamic current 36 mA
[_1 110
my
0
3 3 3
" 700 °

Notes: 1) All dimensions are in pm

2) Substrate Thickness:100pm
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Measured Performance (Vee=3.3V, LO Freq=20GHz,
LO Power=3dBm, RF Power=-15dBm, Tx=+25C)

IF Output power vs.Freq
“10 IF Output power vs.RF input power@ Freq IF =17GHz
-11 0
-12 —9 - | /
-13 -4
314 -6 /
7 z %
215 = ./l/
o e
16 ,,,r/'—m\ Ew /
-17 E—L? 1
-18 ~— -14
-19 -16
-20 . -18
14 15 16 17 18 o0 I !
IF Frequency (GHz) -15 -10 -5 0 5
RF Pin (dBm)

Conversion gain vs. Freq

Conversion Gain(dB)

-1 ] ——/"—,_“\
—
-2 /
-3
1 S
_4 -
-5 T
11 15 16 17 18
IF Frequency (GHz) Tips:
1) Good grounding and heat dissipation are required during use.
LO-RF Isolation vs. Freq MoCu with thermal expansion coefficient close to InP
substrate(4.6x10%/K) is recommended as carrier.
80
2)The chips are electrostatic sensitive devices. Anti-static devices
o should be paid attention to during use, transportation and operation,
%60 : i - and severe collisions and drops should be avoided to avoid damaging
S50 d " the product.
]
5 3) It is recommended to install decoupling capacitors according to the
=10
E recommended assembly drawing when using;
;g:..su 4) It is recommended to use the diameter of 25um gold wire as feed,
=20 input and output interconnection of chips;
10 5) This chip is a hydrogen sensitive device with a hydrogen resistance
of 2000 ppm. It is recommended to control the hydrogen
0 T T
14 15 16 17 18 concentration in the sealed chamber when using.

IF Frequency (GHz)
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MKR-92100UP4 (short form datasheet)

Up Converter Multifunction Chip

Feature:
RF freq: 92GHz~100GHz

LO: 20GHz

LO power: 3dBm

IF: 12GHz~20GHz
Conversion gain:-1dB
DC: 3.3V/45mA

Footprint: 0.7mmx1.35mmx0.1mm

vV vV ¥V ¥V ¥V V V V

Made in China

General Description

MKR-92100UP4 is a W band upconverter MMIC. Each
chip contains an upconverter mixer with x4 LO Chain.
All chips are RF measured, can be used for radar,

communications etc. transceiver systems.

Electrical Characteristics : (Ta=+25C)

Item Min | Typ | Max | Unit
RF Freq 92 100 | GHz
LO 20 GHz
IF 12 20 GHz
Pout -11 dBm
Conversion gain -1 dB
4L0O-RF Isolation 25 dB
Output P1dB -1 dBm
Dynamic current 45 mA

Function Diagram

MIXER |

Maximum Ratings:

Mount temperature

Power supply, Vcc 4V

LO power 15dBm

IF power 15dBm

Trench operating temperature, Tch 175°C

Storage temperature, Tstg -65°C~150C
310C

(1min, N2 protection)

Outline Drawing:

E l__|_] Ellh 12413
h Eﬁ 1000
D 850
1] ;

| [

110

00

3
(=] —
7o

590

Notes: 1) All dimensions are in um

2) Substrate Thickness:100pm
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Measured Performance (Vee=3.3V, LO Freq=20GHz,
LO Power=3dBm, IF Power=-10dBm, T,=+25°C)

Output power vs.Freq RF Output power vs.IF input power@Freq [F=97GHz
0 5
-2
0
-1
g 3 =
::l-: 8 :: -/.//
- 3
n..o L\\n\L ac.’. . -
&Llo ——\1—‘_| &
—_, 15
-12
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Tips:

92 93 94 95 96 9'7 98 99 100 1) Good grounding and heat dissipation are required during use.

RF Frequency (GHz) MoCu with thermal expansion coefficient close to InP
substrate(4.6x10°%/K) is recommended as carrier.

3LO-RF Isolation vs. Freq 2)The chips are electrostatic sensitive devices. Anti-static devices

50

should be paid attention to during use, transportation and operation,

and severe collisions and drops should be avoided to avoid damaging

.
=)

the product.

3) It is recommended to install decoupling capacitors according to the

[¥]
o

recommended assembly drawing when using;

4) It is recommended to use the diameter of 25um gold wire as feed,

[
=3
1

input and output interconnection of chips;

4LO-RF Isolation(dB)
L

5) This chip is a hydrogen sensitive device with a hydrogen resistance
of 2000 ppm. It is recommended to control the hydrogen

concentration in the sealed chamber when using.

0 T T T T
92 93 94 95 96 97 98 99 100

RF Frequency (GHz)
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