PULSED RF POWER AMPLIFIER

R&K-A324BW10-7181RP

R.E

SPECIFICATIONS @ +25°C

Frequency Range

Gain

Gain Flatness
Output Power
Duty

Pulse Width
Repetition
Operation Mode
Pulse Rise / Fall Time
Harmonics
Impedance
Input VSWR
Output VSWR
AC Supply Input

Operating Temperature
Storage Temperature
Connectors

M All Solid-State Amplifier

B Frequency Range:324MHz ==5MHz
2120kW (min. ) @Peak
:CHOPPER AMPLIFIER
B Building Block Gonstruction

B Output Power
Bl RF PULSE

APPLICATION

Size

Weight

Cooling

Protection Circuits

Other

® Accelerator Application

TYPICAL PERFORMANCE (Temp @+25°C)

HOW TO ORDER

: 324MHz+=5MHz
: +71.0dB (min.)
: +0.7dB (typ.)

: 120kW (min.)

: 3% (max.)

: 210~600ps

@Po=120kW
@Po=120kW
@Peak

1~ 50pps

: Class AB

: 20ns (max.)

: —40.0dBc (max.) @Po=120kW
: 50Q

: 1.3 (typ.)

0 1.2 (typ.)

: AC200V +=10%/ 3¢ 50/60Hz

20KVA(Ave.) @Po=120kW

. +27°C £2°C
: —15°C to +55°C
:RF - IN

N - FEMALE

RF - OUT WX-77D

: (W)3600mmx(D)795mmx(H)2200mm
: 1600.0kg (max.)

: Forced Air Cooling

: Over Temperature Protection

Power Supply Voltage Protection
Output Over Power Protection
Output Over Reflection Power Protection

: R&K Multi Monitoring System

With Output Circulator

Model Number

R&K-A324BW10-7181RP OP )_(|)_(_|—|Option: Ask
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R&K reserves the right to make changes in the specifications of or discontinue products at any time
without notice. R&K products shall not be used for or in connection with equipment that requires an
extremely high level of reliability and safety such as aerospace uses or medical life support equipment.
Further, R&K cannot export products to any country for use in military or defense applications.
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PULSED RF POWERAMPLIFIER [ I2|

T

TYPICAL PERFORMANCE (Temp @+25°C)

. . R&K-A324BW10-7181RP
M Output Pulse Characteristics
eFrequency:319MHz
» Output Pulse - Pulse Rise - Pulse Fall Measuring Points
Po = 120kW Po = 120kW & 5in Po = 120kW e Duty  :3%
X : 100ps /DIV Y : 2V / DIV X :25ns/DIV Y : 2V /DIV X :25ns/DIV Y : 2V /DIV Pulse Period : 20mS (50pps)
T T —T Pulse Width : 600uS
i i Blanking  :603pS
} 20ms
3ps | 600pS
I
RF IN I
(Pulse) |
I
: ! ! ) ! TTL:Hi
w200 v M oTo0ps A S 1LO1V Wm0 Vo [ Masons Ams eIV Wm0 Vo ! boMasons Auxy 181V Blanking TTL:Lo
Po = 70kW Po = 70kW 4ilsom Po = 70kW 4o
X : 100us /DIV Y : 2V / DIV X :25ns/DIV Y :2V/DIV X :25ns/DIV Y :2V/DIV
W 200 v M l00ps AuxJS  1LEV Wl 200 Vo M25.0m AuxS  1LEV Wl 200 Vo . M25.0m Aux LBV
Po = 20kW Po = 20kW & Po = 20kW 5 a0
X : 100ps /DIV Y : 2V / DIV X :25ns/DIV Y :2V/DIV X :25ns/DIV Y : 2V /DIV
W 200 v M l00ps AuxJS  1LEV Wl 200 Vo . M25.0m AuxJS  1LEV Wl 200 Vo . M25.0m Aux LBV
eFrequency:324MHz
+ Output Pulse - Pulse Rise - Pulse Fall Measuring Points
Po = 120kW Po = 120kW S Po = 120kW & Duty - 3%
X : 100us /DIV Y : 2V / DIV X :25ns/DIV Y :2V/DIV X :25ns/DIV Y :2V/DIV Pulse Period : 20mS (50pps)
- - . Pulse Width : 600uS
i Blanking  :603uS
| 20ms
3usS | 600pS
I
} RF IN |
(Pulse) |
T I
? } ) ‘ TTL:Hi
W 200 vio M OT00ps AuxS 1BV W 200 v . M 2500 AuxS 191V Ml 2.00v0 , M25.0m AuxL LTV Blanking TTL:Lo
Po = 70kW Po = 70kW Po = 70kW i
X : 100ps /DIV Y : 2V / DIV X :25ns/DIV Y : X :25ns/DIV Y : 2V /DIV

M 2.00vo M 100 Aux S 1Le1v M 200 vo . M 25.0ms Aux S 1Le1v M 200 vo . M 25.0ms Aux\ 1Le1v
Po = 20kW Po = 20kW & Po = 20kW 30
X:100us /DIV_Y : 2V/DIV X:25ns/DIV Y :2V/DIV X:25ns/DIV Y :2V/DIV

MW  2.00 v DM gops Auxs Laiv MW  2.00 v [ omasons Ay v M 200 v
i |
|

T Msons Amy LIV

- -
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PULSED RF POWER AMPLIFIER ®m.k2

TYPICAL PERFORMANCE (Temp @+25°C)

M Output Pulse Characteristics

R&K-A324BW10-7181RP

eFrequency:329MHz
+ Output Pulse - Pulse Rise - Pulse Fall Measuring Points
Duty 1 3%

Po = 120kW | Po = 120kW & 233 Po = 120kW

X :25ns/DIV Y :2V/DIV X :25ns/DIV Y :2V/DIV

X :100us/DIV Y :2V/DIV

o
Pulse Period : 20mS (50pps)
Pulse Width : 600uS
Blanking  :603pS

r
|
1
M 25.0ns ‘Aux /T 19TV
|
L

@K 2.00 V& UM 100ps Aux s 1,91V @i 2.00 v 8Kl 2.00 v M 25.0ns Aux "\
Po = 20kW Po = 20kW @ 15:9n8 Po = 20kW
X :100us /DIV Y :2V/DIV X :25ns/DIV Y :2V/DIV X :25ns/DIV Y :2V/DIV

1
1
1
1
r..1
M 25.0ns Aux J 1.91v
|

2.00 v UM 100ps Aux s 1,91V @i 2.00 v 2,00 vQ

1

|
i
|
|

|
|
I
|
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I
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M 25.0ns Aux

20ms
aus eoous 3uS_|600pS
RF IN
(Pulse)
; TTL:Hi
= R Blanking
TUM Tooys Aux S9NV @ 200 v 200 Vi M 25.0ns Aux TTL:Lo
Po = 70kW Po = 70kW 2i 18:008 Po = 70kW
X :100ps /DIV Y : 2V /DIV X :25ns/DIV Y :2V/DIV ] X :25ns/DIV Y :2V/DIV
t | |
. i |

Bl Micro Pulse Characteristic
eFrequency:324MHz / Po = 120kW

+ Output Pulse - Pulse Rise
[x:100ps/ov | o X : 10ps / DIV
|y :2viDIv S HY s 2v/DIv

*¢CHOPPER RF PULSE AMPLIFIER

Measuring Points

@m 200ve . M 100ns AuxJ 295V
; : 2
‘ : :
| SN i [

i .1 i

T 206 Ve T TS AN 260V E;gm HOGVE T M0 s AURS 260 V]
* Micro 1Pulse * Pulse Fall

[x00ms/oV | [X: 10ps/DIV

Y 2VIDIV [ {Y:2v/DIv

Mi0.0us AuxL 2,60V

Duty :3%
Micro Pulse : 50% *Inside of a pulse

Pulse Period : 20mS (50pps)

Pulse Width : Pulse 80us / Micro Pulse 520ns
Blanking  :603uS

aops!| | | | 40us

TTL:Hi
Blanking
TTL:Lo

520us

without notice. R&K products shall not be used for or in connection with equipment that requires an
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PULSED RF POWER AMPLIFIER

W

TYPICAL PERFORMANCE (Temp @+25°C)

R

B Output Power vs Phase

20
L[ [ |
Frequency
15 — 319MHz
—— 324MHz
10 ——— 329MHz ||
g ° |
= —
(O] 0 ——
n
®
<
o
-5
-10
15 Pulse Width : 600psec. | |
Pulse Duty :3.0%
73 14 75 76 77 18 79 80 81
Output Power (dBm)
M Duty vs Phase and Gain
*Input Level fixed
50 [ [ [ [ [ [ [ [ [ [ [ 30
Frequency  : 324MHz - 2.8
4.0 Output Power : 120kW - 2.6
Pulse Width : 100~600psec.[H 2.4
3.0 Pulse Duty : 0.5~3.0% H 2.2
— T 2.0
2.0 — 1.8
o 1.2
o 0 — 1.0
ﬁ —Pha.se 1 os
a -1.0 ——_Gain | g
0.4
-2.0 T O.S
—— TY
-3.0 U -0.2
-0.4
-4.0 -0.6
-0.8
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Duty(%)

Gain(dB)

R&K-A324BW10-7181RP

Measuring Points

Duty :3%

Pulse Period : 20mS (50pps)
Pulse Width : 600uS
Blanking 1 603puS

20mS

S _|600pS

RFIN
(Pulse)

TTL:Hi

Blanking TTLL
‘Lo

Measuring Points

Duty :3%

Pulse Period : 20mS (50pps)
Pulse Width : 600uS
Blanking  :603uS

20ms

[
RFIN | |
(Pulse) | |
I I
| |
Blanking

TTL:Hi
TTL:Lo
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I PULSED RF POWER AMPLIFIER | Eh.k2

TYPICAL PERFORMANCE (Temp @+25°C)

- : R&K-A324BW10-7181RP
Bl Compromising Emanations

eFrequency:319MHz / Po = 120kW (Pulse Width:600us Duty:3%)
Mkrl 319.000 Miiz

iy )] EfdBuV/m] =
® i Actual measurement[dBm] + Cable Loss[dB] + Antenna Factor{dB/m] + 107[dBuV/m]
w‘j \1\ Er =-16.06[dBm] + 043(dB] + 18[dB/m)] + 107[dBuV/m] = 109.37dBuV/m]
N [ I e W EAIV/m] =10°( Ex[dBmV/m] - 120) / 20)
s "
?%k Er=10"(( 109.37[dBuV/m] - 120) / 20 ) = 0.294[V/m]
I IDistarce fr?m Bchy /AlNT = I?:.Om |I EI" — 0294[V/m]
Ros B ?31179::?20 e VBH 47 Kilz Seep 276 mss ?3315;:12;

eFrequency:324MHz / Po = 120kW (Pulse Width:600us Duty:3%)

Mkrl 324.008 MHz
Ref 8 dBm Atten 10 dB -19.62 dBm
Norm

i *| Er[dBuV/m]=

®/ Actual measurement[dBm] + Cable Loss[dB] + Antenna Factor[dB/m] + 107[dBuV/m)]
JJJ \\“ Er = -16.93(dBr)] + 043(dB] + 18.1[dB/m] + 107[dBuV/m] = 108 60[dBuV/m]

Lghv M \J‘L Cimn )

1 WMWM Pyl o] EAV/m] =10°( ErdBmV/m] - 120) / 20)

?z%k Er=10"(( 108.60[dBuV/m] - 120) / 20 ) = 0.294[V/m]

i Il Distalnce frlom B<|3dy /Al\NT =|3.0m | I Er = 0269[V/m]

Res BH 47 icHz ‘ VBH 47 kHz Sweep 2.76 msS Izgrlldls pr:g;

eFrequency:329MHz / Po = 120kW (Pulse Width:600us Duty:3%)
Mkrl 329800 Mz

! EfdBuV/m] =

®/ I Actual measurement[ciBm] + Cable Loss[dB] + Antenna Factor[dB/m] + 107[dBuV,/m]
JﬂJ \\ Er = -14.30{dBr)] + 043(dB] + 18.20dB/m] + 107[dBuV/m] = 111.33[dBuV/m]

= L Er{V/m] =10"( ErldBmV/m] - 120) / 20)

53 1L e

gééﬁk Er=10"(( 111.33[dBuV/m] - 120 ) / 20 ) = 0.367[V/m]

L i IDistaTce frc|>m Boldy /AINT = I3.Om li Er = 0367[V/m]

Res BH 47 kslj-lazg e VBH 47 kHz Sweep 2.76 ms.S Izg;lsn':gi
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I PULSED RF POWER AMPLIFIER

TYPICAL PERFORMANCE (Temp @+25°C)

R

B Gain / Phase Stability. (60min. after Turn ON Power Supply)

Gain Stability v.s. Time

R&K-A324BW10-7181RP

1.00 . . . 70
075 Frequency : 324MHz
’ Output Power : 120kW
0.50 Pulse Width : 600psec. H 60
025 Pulse Duty : 3% —
— 0.00 \ 50 —
0 _ o5 o Time
3_0- SOQEE — —— 10 2 |—— 20010ms
£ - \V/j © 20.129ms
8 On Q | —— 20251ms
-1.00 = 30 € |—— 20376ms
-1.25 A\ g —— 20.501ms
-1.50 \J { Temperature [ 20 20520
-1.75
0 10 20 30 40 50 60 70 80 90 100 110 120
Time (minute)
Phase Stability v.s. Time
180 . . . 70
178 Frequency : 324MHz
176 Puise Width " Go0sec. || 60
<= 3% —
- 174 ’/\\ IIDuIseDuty .3=/ | 5
. | ! L
8 172 t 50 P
) 170 \ 5 :
o 168 0 & Time
) &= | —— 20.010ms
c 166 S 20.129ms
o 164 - 30 € |—— 20251ms
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OUTLINE DRAWING 5¢IN MILLIMETERS
FRONT VIEW SIDE VIEW REAR VIEW
g 3360 795
- oy & R A — — Lot —t fr——t a
I m 1 e == )
Dwwl — BN
wen fem ol mp e - - EE N - BN BN
o [HE] (W TN - | ] . .
Y aen lass s [ - o+ HE EE = =
g E | — RN s
RO TR TR R
[e] J L

R&K reserves the right to make changes in the specifications of or discontinue products at any time
without notice. R&K products shall not be used for or in connection with equipment that requires an
extremely high level of reliability and safety such as aerospace uses or medical life support equipment.
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PULSED RF POWER AMPLIFIER ®m.ke|

TYPICAL PERFORMANCE (Temp @+25°C)

R&K-A324BW10-7181RP

324MHz,5kW PA Single Module Output linearity&Device TEMP.
PPulse width=600usec, duty=1%~6%

68 | | 120
Output  Device /J/—"I
67 Power TEMP 110
—————— Duty 1%
66 —— — . Duty 2% 100
'g — Duty 3% <= ()
m 65 — ———. Duty 4% 90 OE:
E —_— Duty 5% 2
5 g oo [ Duty 6% 80 m
g 63 70 o
o 2
= 62 60 2
[
2 N o
£ 61 50
© — 40
59 30
-1 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2
Pin(dBm)
324MHz,5kW PA Single Module Output linearity&Input Power(AC200V)
s X Pulse width=600psec, duty=1%~ 6% -
[ [ N
Output  Input o
671 Power Power 1800 &
—————— Duty 1% S
— 66— — == Duty 2% 1600 <
e —_— Duty 3% « :
% 65H — .. Duty 4% 1400 ;
P DUy 5% 1200 €
() —_— Duty 6% .8
% 63 1000 @
: s :
g. ° 1 I \ -------------- B e o 30 2
g 61 60 S
—
60 400 ¢
: 3
59 200 o
Q
<
-1 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2
Pin(dBm)
324MHz,5kW PA Single Module Output linearity&Current(DC+50V(Capasitor bank input))
" ¢ Pulse width=600usec, duty=1%~ 6% 20
| | =
—
67 [ gg;‘,);t Current 36 3
—————— Duty 1% =
— 66 — . Duty 2% 32 Aé
e — Duty 3% 8
% 651 — .. Duty 4% 28 B
— - . % b=
— 64/ Duty 5% u g
Q —_— Duty 6% o
2 6 20 S
< =
= 62 16 R
= =) - +
o (&)
2 61 A\ = 28
a |l  lwe= | | =
60 s <
5 : , &
| | | | | | | £
[ | | | | | \ I o
-1 -10 -9 -8 -7 -6 -5 -4V 3 -2 -1 0 1 2
Pin(dBm)

e/ - [}
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PULSED RF POWERAMPLIFIER B, 12|

TYPICAL PERFORMANCE (Temp @+25°C)

R&K-A324BW10-7181RP

324MHz,5kW PA Single Module
Output linearity&Peak current (DC+50V(Capasitor bank output/1 device))
X Pulse width=600psec, duty=1%~6%

R I I e

Ot " P P J/I 8

utpu ea >

67 — Power Current = >3

—————— Duty 1% / 3

61— —— ——— Duty 2% 70 E

—_— Duty 3% '8_

—_— Duty 4% «/\ g

65 — : 65 o

_———— Duty 5% S

— Duty 6% = <

= 64— —Zee=r|0 5

5 s=T g
° ot

5 63 /"4‘?’(‘ > §

E i g

62 5 02

o £

(“1\‘ =) 6

61 b 45 O

== =

60 "‘_‘.—"/ 40 %

- £

5 | e 35 ©

~

8

-1 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2
Pin(dBm)

324MHz,5kW PA Single Module
Output linearity&Efficiency

2 Pulse width=600psec, duty=1%~6% 100

67 — gg\t/s:rt Efficiency = ”
—————— Duty 1% /
66 |— S —— Duty 2% *
— Duty 3% .
—_— Duty 4% VAN
65 — "g
RN — Duty 5% g
mn
—_— ———— Duty 6%
_ 64— ~ ¥ (5
: e
S 50 X
45‘ mm—— a
- REEEEEERS G
— £
N - s
5 e 30
-ﬁiﬁ‘ﬁ““
i
. ot 20
AN '
5 10
-1 -10 -9 -8 -7 6 -5 -4 -3 -2 - 0 1 ?
Pin(dBm)
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