Both Series, 77 and 78, comprise a family of eight

solid-state PIN diode phase shifters covering the ¢ 0.5 t 8 GHz in four bands: 0.5 to 2 GHz;
frequency range from 0.5 to 18 GHz in four bands; 0.5 2 m GH:; 4 to 12 G’HZ' 6 to Hz
to 2 GHz, 2 to 6 GHz, 4 to 12 GHz and 6 to 18 GHz. w 'mab

All models provide a full 360° range of phase shift
and may also be used for frequency translation
applications. . Guaraﬂteed monotonicity

Each unit is an integrated assembly of an rf vector
modulator and a driver circuit, consisting of a 10-bit
D/A converter and a voltage buffer in the Series 77
digital units (see Fig. 1A) and a voltage converter
and buffer in the Series 78 analog configuration
(see Fig. 1B).

The voltage converter in the Series 78 consists of
an A/D converter followed by an 10-bit D/A converter,
and converts a continuous analog input voltage into
discrete steps of 0.35°.
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Fig. 1A—Series 77, Block Diagram Fig. 1B—Series 78, Block Diagram
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Phase Shift

Phase shift is achieved utilizing the rf vector
modulator approach shown in Fig. 2. The 3 dB
hybrid coupler divides the rf signal into two
quadrature components which are then modulated
in proportion to the sine and cosine of the desired
phase shift. The signals are then combined in-
phase to yield the phase-shifted output.

Excellent phase accuracy and PM/AM performance
(see Figs. 4 and 5) are achieved by using linearized
double balanced modulators. In their main operating
bands, phase accuracy is better than + 10° up to

10 GHz and % 12° to 18 GHz. This phase accuracy
can be extended to cover the band edges by using a
built-in frequency correction circuit. Switching
speed is better than 500 nsec.
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Fig. 2-RF vector modulator

Frequency Transiation (Serrodyning)

Special attention in the design of the units has been
paid to those characteristics which affect their perfor-
mance as frequency transiators. These include
minimizing PM-to-AM conversion, use of high slew
rate drivers, and optimizing phase shift linearity with
applied signal. As a result, carrier and sideband sup-
pression levels of over 25 and 20 dB, respectively, are
obtained in the main bands. The same carrier and
sideband performance can be realized over the full
stretch band when the internal frequency correction
circuit is employed.

See Fig. 3 for input voltage control requirements for
Series 77 and 78 when used as a frequency translator.

On special order, frequency translators can be
provided for operation over reduced bandwidths with
suppression levels of up to 35 dB. Consult the factory
for special requirements.

PERFORMANCE CHARACTERISTICS

SERIES 77
Control
Logic Input
Logic ‘0"’ (Bit OFF)
Logic ‘1"’ (Bit ON)
Power Supply

............... 10 bit TTL

-031to +0.8V @ 500 pA max
+2.0t0 +5.0V @ 100 pA max
45V at 200mA

+12 to +15V @ 100mA max
~12 to —15V @ 90mA max
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Series 77/78

~ Specificatio
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Fig. 3-Series 77 and Series 78 input requirements
NEGATIVE FREQUENCY TRANSLATION
11111111 | 6
/!
1010101010
DIGITAL / / )
A VOLTAGE
INPUT / INPUT
0101010101 / 4 2
[ /
/
0000000000 0
T —lle—Tg¢
POSITIVE FREQUENCY TRANSLATION
1111111111 6
\
LAY
1010101010 \ \ 4
DIGITAL \ VOLTAGE
INPUT \ INPUT
0101010101 \\ - 2
\
\
0000000000 0
fe—— T ol le—Tgf
NOTES: \
Ter should be less than 1% of T to achieve Transiation Rate =
specified carrier and sideband suppression. T+Ter

SERIES 78
Control Voitage. . . .. . . .. Oto +6V
Sensitivity. . . . .. .... ... 234 mviLSB
Resolution ... ......... 1.41°
Step Uncertainty..... .. 0.7° max, 0.3° typ.
Input Resistance....... 2K ohms
Power Supply.......... +5V at 300mA

+12to +15V at 125mA
-12to —-15V at 50 mA

COMMON TOBOTH SERIES 77 £ 78
Power Handling Capability

Without Performance

Degradation. .. .......... +20 dBm (+7 dBm for
7720A, 7820)

Survival. ... . ........... +30 dBm

Harmonics . .......... ... -30dBc

Phase Variation.......... 0.19/°C
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series 77/78
3pecmcchona

PHASI&; $HIF‘¥ER %PEMF G.?H" @N“%

MODEL tNSERTmN VSWR | AGC&RACY‘“ PMW/AM
~ MainBand  0.7-1. 5dB ~ 100 +1.1dB
TR 87820 | smch Band .52, 13.0 4B 1.75 +15° +2.5d8
e anBand 2.6- 10.0dB ’ +10° +1.1dB
T722A8 7822 | gyg y 11.0dB 1.6 +15° +1.5d8
105dB | £10° +1.1dB
7724A 87824 | guoien &m ¥ 12.0 dB 18 1 15° +2.0d8B
asa | MainBand  8.0-18.0 » +12° +1.1d8B
7728A& 7828 | Gyrotch Band 6.0-18.0 12.0dB 2.0 +15° +2.0dB
OTHER SPECIFICATIONS
Switching Speed (60% TTL to within 10° of Final Phase Value): 500 nsec Max.
Minimum phase shift range:
Series 77: 360° in 1024 Steps (10-bit) Series 78: 360° @ 60°/ Volt
FREQUENCY TRANSLATOR SPECIFICATIONS
o INSERTION LOSS
TRANSLATION CARRIER®" SIDE BAND" VARIATION (Max.)
RATE (Min.) suppﬂsssmn (Min.) | SUPPRESSION (Min.) | with transiation rate:
: Ma;n Bgnd Maga%gnd ‘ 200 <!;glz
nry 25 d 1dB
0to 500 kHz® Stretch Band: Stretch Band: 500 kHz:
18 dB 15 dB 3dB
NOTES:

(1) Main band specifications apply if 1 bit TTL logic signal is provided indicating whether input if signal is in main-band or band-edge.

(2) All specifications are met using five or more most significant bits for 0 to 200 kHz translation rates. For 201-500 kHz translation
rates, only the four most significant bits are used.

TYPICAL

PERFORMANCE
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PM/AM with frequency correction set to Band Edge

correction set to Main Band (Logic “1”). Figure 4 (Logic “0").
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Fig. 5-Model 7728A-~Phase accuracy vs. frequency.
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ENVIRONMENTAL HATINGS

MIL-STD-202F, Method 105C.
Cond. B (50,000 ft.)

Operating Temperature
Range ............... ~54°C to +100°C Temp. Cycling .. ........ MIL-STD-202F, Method 107D,
Cond. A, 5 cycles
Non-Operating
Temperature
Range ............... -65°Cto +125°C
Humidity . ........... ... MIL-STD-202F, Method 103B.
Cond. B (96 hrs. at 95%)
Shock ................. MIL-STD-202F, Method 2138, .
Cond. B (75G, 6 msec) Option No. Description
Vibration ... ........... MIL-STD-202F, Method 204D, 7 Two SMA male rf connectors
Cond. B (.06” double 10 One SMA male (J2) and one
amplitude or 15G, whichever SMA female (J1) rf connector
is less)
J3 PIN FUNCTIONS
DIMENSIONS AND WEIGHTS
functior e G s e
Pk‘ m‘ s.m \ LOCKING INSERT 4x :ATING CONNECTOR FURNISHED
Ho. 7o 8 Sl - Sk Hhace
1 -1V -1V | -12Vio 18V ! : ! | 2
2 +1Vio +15V | +12Vio +15V 3190 untinG Yy m‘#m 3
3 Freq. Correction | Freq. Correction ! ./ SURFACE s \
CroitSeed (3) Graoit Slit % ool |
0 -BodElge | 0" = Bood Bge ¥ p |
4 140) ot Used | l
5 56°(3) ot Used ‘ 8
6 50009 ot Used o |
7 180:0° (MSB) {3} Not Used ‘ 2
g 90&3! Not tsed (30 ‘
10 07° (3 Geound (PHR) ; R !
11 ns Kot Used - . 10 - e .
12 0w ot Used .o @ T N
12 11.3 Hot Used 38(9.7) FOR K FEMALE (TYP) —
1 035 {58 Control Voltage 50{12.7) FOR K MALE (TYP)
15 +5¥+ 0.5VDC (2} +5
NOTE:
(1) Unused logic bits must be grounded
(2) Must not exceed +7VDC. See footnote (3} below
(3) Must not be greater than + 0.3 VDC above voltage at pin 15
MODEL| A ¢ D E F |6 W4 K |WEIGHT (APPROX)
77204 | 495+ 03338203 ‘;;,Sg) a7stor (312100 | 262 | 169 | 248 | (I3 1 921 302 3699m)
7820 | (1257) | 85:9) (;;fg) 0207 | 92 | @es) | wam | @29 | L8 | B | 150z e2sgm |
77224 | (é?g; 189 (ig‘jﬂ) (:f} 9 02.(2559m)
7822 (3254 .03(3254 03| 375 |305¢ 013002 01| 163 | 605 | 183 | 20| TB | 100z (284gm)
7724 (826) | (828 ‘2‘?‘.‘3, (775 | (7620 | (41.4) | 183 | (414 (,12‘65) gf, 9 0z.(255 gm)
7824 (éf_g) 46,5} (;'7‘?;) “';23, 100z.(284gm) |
7728A | 2504 03|300¢ 03 (22';) 230£.011275+.01| 150 | 163 | 1.25 ({;‘10) @g) 6 0z.(170gm}
] 118 ] U ; |
7828 | (635 | (762 | 00| (58.4) <59,751 (38.1) ,?1'4) @1 (25_3 ( 1??5) 8 oz.(227g¢ i

Dimensional tolerances, unless otherwise indicated: .xx I .02, xxxt .005
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