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BPSK MODEM

Thanasak Torot
Nattiyaporn Khieuwat

Tongtod Vanishsri Advisor

Abstract

In this +thesis refers to BPSK MODEM , which is the
device , that used to convert a digital signal into an analog
signal for send over the transmission lines -‘and convert back into
digital signal in the receive section. Its communication - 1link
configuration is point to point, and has simplex type of channels.
Abaqut_ a modulation technique ,thst used in this modem is - Binary
Phase Shift Kéying (BPSK) and used the carrier frequency sbout
500 kHz. While usiné the square wave from a function generstor
simulates the data signal. The good manner of receive section hsas

-

bit rate as high as 9600 b/s
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a3aef 1 uamdwaeqﬂnitﬁﬁuaﬁ‘uaa”la‘ﬁ suptansi ey figediuduDannanee

Pole o G Gy G (Y Cs
0.5-dB Chebyshev 1-dB Chebyshey l
2 1.949 40  6.533 —1 2218 40 6061 -} !
3 1.123 +1 2.250 40 8950 -2 | 1.618 +1 2.567 +0 6428 -2 |
4 2.582 +0 1298 +0 1125 40 1.269 +0 it
6.233 40 1.R02 =1 7.546 40 1.486 —~}
5 6842 +0 3317 40 033 -1 4 K884 40 3.935 40  ISa0 )
9.462 40 1.144 —1 1155 +1 9.155 -2
6 3.592 40 1.921 +¢C 4410 + 1.904 +0
4907 40 3.743 -1 0 © A7 -
1.340 +1 7.902 =2 6.024 +0  6.425 -2
1.646 +
7 7973 +0  4.483 +0 4,698 —1 p 1.029 4 §.352 40 40121,
6.446 +0  2.429 -1 1941 +D © 1.993 1 F
1.807 +1 5.778 -2 2225 41 4.588 ~2
8 4.665 +0  2.547 +0 5756 +0  2.538 40 '
§.502 40  5.303 -1 6.792 +0  4.435 ~1
8.237 40 1714 -1 1.015 +1 1.395 —1
2345 +1 4409 -2 2.894 41 3.568 -2
9 9.563 40 S.680 +0  6.259 -1 1.233 +1 6853 +0 S WY 1
6.697 +0  3.419 -1 B2R1 +0 2813 -1
1.026 + 1 1.279 ~ 1 1268 +1 1.03R -1
2.954 +1 3.475 -2 1,651 +1 2808 -2
10 5760 40 3175 40 7125 +0  3.170 +0
6.383 40 6.773 ~1 7.897 20 5.680 !
8.048 40  2.406 —1 9.952 +0  1.952 -1
1253 +1  9.952 -2 1.550 +1 R.054 -2
3.636 + 1 2.810 =2 4.408 41 2.269 -2
2-dB Chebyshev 348 Chcbyshes
2 | 2672 +0  5.246 -1 3103 40 4.558 - 1
3 2.782 +1 33«0 3807 2 | 4342 +1 3.629 -0 - T
4 4.021 40 1.103 +0 4863 +0  1.049 40 !
9.707 +0  1.150 -1 1174 +1  9.432 -2
s 1.240 +1 4953 40  1.963 -1 1.579 +1 5917 +0 I &m )
1.499 41 7.169 -2 1.R22 +1  5.860 —2
6 5.750 40 1.769-+0 7.012 +0 1.607 +0
7.853 40 2.426 - 9.578 +0  2.002 -1
2,146 +1 4902 -2 2.615 +1 4.004 -2
7 1.421 +1 0851 +0 3169 -1 1793 +1 2236 +0 2621 1
1.038 +1 1.532 - 1067 41 1.257 ~ 1
2.910 +1 3.568 -2 3.555 +i 2912 -2
8 7.539 +0  2.367 -0 9217 40  2.156 40
§.896 +0  3.467 -} 1OR7 +1 2866 ~ 1
1.331 41 1.067 -1 1.627 +1 8.733 - 2
3.791 41 2.714 -2 263 +1 2215 -2
9 1.696. 4 1 8.763 +0  4.285 —1 | 2.135 +4 1.056 + 1 rsepod
1.086 +1 2,168 — 1 1328 +1 1.779 -1
1.663 41  7.916 =2 2035 41 6.467 -2
4.790 +1 2.135 -2 5.860 4+ 1.742 =2 ;
10 9.355 +0  2.964 4D 1.144 +1 2.704 +0
1.037 +1  4.451 =1 1.269 +1 1681 - 1
1.306 +1 1.502 =1 ‘1.599 + 1 1.231 -1
2.035 ¢ 6,133 -2 2.491 41 5.007 -2
5.908 +1 1.724 =2 7231 41 1.407 -2
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National
Semiconductor

CD404GBMICD404880 Micropower Phase Locked Loop

General Descnphon

' The CD4046B micropower phase-locked loop (PLL) con-
. sists of a low power, linear, voltage-controlled oscillator.
'.'uO) a source follower, a zener diode, and two phase
. comparators. The two phase comparators have a com-
: mon signal input and 2 common comparalor input. The
! signal input can be directly coupled for a large voltage
| signal, or capacitively coupled to the self-biasing ampli-
'her at the signal input for a small voltage signal.

;’ Phase comparator |. an exclusive OR gate, provides a

i digital error signal (phase comp. | Out) and maintains 80°
{ phase shifts at the VCO center frequency. Between sig-
! nal input and comparator input (both at 50% duty cycle),
,n may lock onto the signal input frequencies that are
close to harmonics of the VCO center frequency.

; Phase comparator 1l is an edge-controlied digital memory
i network. It provides & digital error signal (phase comp. Il
i Out) and lock-in signal (phase pulses)toindicaie a locked
| condition and maintains a 0° phase shifi between signal
.input and comparator input.

i The linear voltage-controlied oscillator (VCO) produces
:an cuiput signal (VCO Out) whose frequency is deter-
‘ mined by the voltage atthe VCO input, and the capaci:
i tor and resistors connected to pin Cls, Clg, R1 and R2.

The source follower output of the VCO,y (demodulator

10ut) is used with an externa! resistor of 10k or more.

The INHIBIT input, when high, disables *= =T and

source foliower to minimize standby powe =—=:—oton.
The zener diode is provided for power supr: eLauon,
if necessary.

Features
® Wide supply voltage range

& Low dynamic
power consumption

& VCO frequency

¥ _Low frequency drift
with temperature

& High VCOinearity _ C s p)
Applications

IV 18V

T tupdat

fo=W04Z & =5V
13MHz (typ. & =~ =10V
006%™ & 7 =10V

FM demodulator and modulator
Frequency synthesis and multiplicatior,
Frequency discrimination

Data synchronization and conditioning

Tone decoding
FSK modulation

L]
]
a
]
® Voltage-to-freguency conversion
L]
=
& Motor speed contro!

Block and Connection Diagrams

SIGAAL
» Voo :
T“ ?16 F

PHASE
COMPARRTORY

COMPLRATOR

Dual-in-Line Packap+

E %

’ 3 LH
Ves 5 Zinif
FIGURE 1

3 PHASE COW® I OUT
PRASE PULSES et 25
3] L p 2 .
s . T
cm-’:z:.:ws. SHABEEOM S DUT PHASE COW® | DUT =i — 25
& e PUASE PULRES TOMS£ELTOR th —n LS
< 4 <
1: [ 2 YO0 OUT e e ez w4 QU
9 o
nwEmT —'1 —
N %
Cip = - &
¢ VEOIK on : 5
—O- PASS ) a sTo8 wer
5 FILTER By v — B3 £
v o - .
3 DEMDDULATDR —“-Q Vg5 1 p
out g S
SOUPTE L
souomir [T O l
vss 0 viEw
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CD4046BM/CD4046BC

Absolute Maximum Ratings

(Noies 1 and 2,

Vpp DC Supply Voltage
Vi Input Voitage
T 5 Storage Temperature Rance

05t +18 Vpc
~C510Vpp+*05Vpe
65 C10+150' C

Recommended
(Note 2;

Vpp DC Sumoiy Voltage
VN tncur s'oaage
T 5 Overar m; Temperature Range

Pr, Pacrage Dissipatior: 500 mw CORdazzW
T Leaz Temperature {Soidering, 10 seconds! 300 C CDasass T
| DC Electrical Characteristics coeossam iote 2) S5
! .
! -55°C 25°C
! Parameter Conditions T
| - Min i Max Win Typ I Max
F Ipp Quiescent Device Current PIN 5= Vpp. PIN 14 = VDD, ’ 1
| PIN 3, 8= Vgg !
Vpp =5V, {5 0005 |5 | 8
Vpp =10V i 10 001 |10 | B
VpD = 15V {20 0015} 20 ! f
PiN 5 = Vpp, PIN 14 = Open i i
PIN 3,2 = Vgg {
i VoD= 5V 45 5 35 185 4 -
i Vpp = 10V , 45C 20 350 650}
! Vpp =15V | 12 50 900 15093 -~
VOL Low LeverOutet ¥o'saze. | VHD = 6V ! | 0.e 0 0.05 i 005t -
Vpn =10V ’ LOOE 0 0.05 1005 &
! VpD = 15V i | 0.05 0 0.0% 005 { ¢
! VOH Hian Leve! Outpit ¥ehag | Vpp = 6V 4.95 205 | 8 4.95 < 1
: jVoo = fov 9.95 £85 | W 995 |° ¥ i
! fvpp=1sv SREELY 1295 15 | 1405 © §i e
: ! ] ! {23
; Vi pid s Leve iput Laitaoe VDD £ S5V, Vp =05V o diev S 1 228 .1 15 i 15
i Compiter undSeiain_SVHp =10V Vp = 1Vor ey | .30 : 45 | 30 phicc o
| {VDD* 15V VO = 1.6V or 135V | 4 | 625 | a0 l40 I o
! i ! i i Xed
P W e LevegBioNH oA {VDD =BV, Vo=05Verasy i 3s | g~ 127 | i i
I! Caripai o101 SHidS g1 windis l Vo= i3V, Vo= 1Vparav | e f R ) 55 : i ‘7.0 } o
[ VDD =15V, Vg.= 1.5V o 135V.{ 140 ! 1% pees 1.0 :
| { i
IoL. Lo Leve! Dutout Current | Vpp'= BV, Vg = 04V ! 0.64 151 | 088 0.36 : ]
Vpp =10V, Vo= 0.5V 1516 | i3 2.25 03 | i
Vpp =15V, Vg = 1.5V i Ja.2 l iz 88 24 , P
i Ior High Lesei GinpusCu-ren: j VDD =5V, Vg=4.6V l -0.64 157 (-088 | -0.36 i e
{ VDD =10V, Vg=95V | -16 —13 |-225 208" kAl
Vpp= 15V, Vo= 135V | =42 ~24 |-88 {-24 | i 3#
| | =)
N inpot Currtent Al Inputs Except Signa! input i ; ' 2
S VDD =14V, VN =0V i -0.1 {=10-5 i-0.1 {-1.07; '8 *
! Vpp: 15V, Vi = 15V ; | 0.1 {10-5 | 01 10 R
| € 1 3 H
| Cin  laput Cabacitancy Any Input, (Note 3) f ! g P18 A E
fl Fy  Totel Power Dissipaticn fo = 10kHz, R1=1MQ } 'f ‘ ! : i
H 1 R2=~ VCOiN - Vpp2 i i i i ' :
.f Vpp = 5V ; | ! 007 ji ik
i Vpp = 10V g ; 06 1 : o
} { VDD = 15V i | i 24 { - i )
P -~
#
o &3
! 2
i
{ X
i
b
i
5-130




3

Electrical Characteristics cpsossac (vote 2

= -a'c | 2°c 8s°c EL
itions v . its
g of Mn o Cax } Bin Typ | Max Min | Max
Y Ll
_escent Device Current | PIN§= Vpp, PIN 14 = Vpp, i ‘ | ‘ :
PIN 3,9 = Vgg ; : | ! 1 i
Vpp =5V L ifon0st 20 | 1150 | pA
Vpp = 10V < S0F _$ DOt - 40 | 1300 | wa
St INBD A - j GO15” 8D ¢ , 600 | pA
PIN 5= Vpn, PIN 14 = Open, 1 i {
PIN3.9= Vgg < Jiel ! i | i
VDD =5V i 70 - g5 1205 | uA
VDD = 10V i £35 i { 410 | 219 A
VDD = 15V i 0 | 5 1200 | | 1800 pA
] 4
e {° | i i
.z Level Output Voluage | Vpp = 6V i s0s | ‘0 0.05 | | 0.05 ‘ v
Vpp =10V ! C.05 | i 0 0.05 f 005! v
VpD = 15V !: 005 | ;. 0 0.05 ’ 005 l v
. =g~ Level Output Voltage | Vpp = 5V ' ges s i 5 | 495 Iy
| Vpp=10V 10808 182" 0 i 885 ' v
f Vpp = 15V 1468 ~@2LE . 18 . 1495 . -V
Lov. Leve! Input Voltage : VDD = 8V. VO - 05Vord 5y I ' i3 22 1.5 1.5 " v
Lomparator and Signalf In | Vpp s 10V VG = IVor 9V A il : (45 2:0°-% 30 { v
g VDD = 15V, Vo.r 1.8V or 1356V 4 L B PP 40 80T N
! . ! : 3 i
Leve! Input Voltage | Vpn =8V, Vo <05Vordsy b 38 " NN AR asy | Pioy
Lwwparator and Signal In ; VDD =10V, Vo= 1Vor 8V .G { ais B o 2 e
| VDD* 15V, Vo =16Vor 135v: ML AV = =119 o
tow Level Output Current | Vpp= 5V, Vg =04V Y/ 0s2 B pes Cac D ome
{ VDD =10V, Vo= OEV [ O Vol IS3EET 6y | ma
'! VDE® 28V, VO EABY 2¢€ Nae ze 24 HA
r 3 Leve! Output Current i VoD=SV. " Vp s4 Ev ¢ =~0.52 i ~5 43 A0.EY =036 i MA
i VDD=10V, Vp=g5V =12 e P20t f~09 F | ;. mA
| VDD =15V, Vp =135V ~=3€ B yagp -2 1 | i mA
{ 3 ] ! i
1t Current . All Inputs Except Signg! Input i f { ! !
; VDD = 18V, VIN =0V { -£3 1 10°% .08 | =10 | LA
| VDD =15V, Vyiy = 15V { i 10-5 03 | i 1.0 [ wA
tnput Capacnance " Any Inpot, {Note 3) | ; : 1.5 ,’ ! ' pf
Teta! Power Dissipation i fo=10kHz, R1=1 Ml.’_ ! ; :: l H
{ R2= = \'COjN =Vpp 2 ! P { i ! |
| VDD =5V H i : 007 I i | mw
| Vop=1ov ! : L0 f i | W
! Vpp = 15V J i i 24 i | Lo

'

TAbsslute Maximum Ratings™ are thoss ve'ues beyond which the szfeny of the Oevicr camno: te L
ang "Eaerrice’ Crecuttencties’ pve sides cond nons for

=1 $MouIC be Operated 8! these emats
#vitt DDerst.on.

VES © OV uniess other wse specibied
Capacitance 1s guaranteed by periodic testing

The talle of “Recommended Ope-ating Congieora™

Triey are not mesnt to mpTy Ihat

J89v0va0/WE9Y0vaD




g AC Electrical Characteristics CD4046BM/CDA046BC T, = 25°C, C, = 50pF
- : :
s Parameter * ] Conditions ‘l Bt ' Typ
(=] VCO Section =
9 Operating Current Ipp "lo- 10kHz, R1=1MQ | I
= R2 == VCO = Vpp/2 i
- |vpp=8Vv | ! 20
[>9] { VDD = 10V ! i %0
© ’ VDD = 15V | i 200
0 fMAX = Maximum Operating Frequency! C1 = 50 pF, 41 = 10k§2, ’ H
<t R2=« vCOip = Vpo ! 3
fa] VDD =5V foe ! 08
(&) vVpp = 10V T 1.2
Vpp = 15V B 1.6.
; Linearity VCOIN = 2.5V 0.3V, ,'
& R1210kQ vpp =5V i 1
_ VCOIN =5V 25y, ;
R12400k2, Vpp = 10V i 1
VCOyn = 7.5V =5V, '
; R1Z 1ML, Vpp = 15V i 1
Temperature-Frequency Stability %L Cx1/f. Vpp "
No Frequency Offset, MIN=0 R2r e« !
VDD =5V i 0.12-0.24
VpD = 10V * 0.04-0.08
, Vpp = 15V . 0.015-0.03
Frequency Offser, faaine # 0 Vpp =5V ! 0.06-0.12 |
] VDD = 10V ‘ % 00501 '
: VDD F 15V ! 003-006 |
! VCO iy Input Resistance rVCOu‘“ Vpp = 5V | 106 i
2 i 4 Vop = 10V | 106 |
‘,‘ Vpp =15V : 106 |
! VCO Outpst Duty Cycie i VDD = 5V i 50 |
VDD = 10V | 50 ;
' < {vop= 15V : 5 1
ITHL  VCO Ouiput Trensition Time Vpp = 5V : 920 | 200
! TTHL Vpp =10V i 50 i 100
- | | VoD r 18V 45 i 80 |
2Ly : o N Pnase Comparators Scetion | ; 4
o T i F ity -dnput Resistance ! . 4 I
i Sigaa" iapog J Vpp =5V X 3 f
| Vpp = 10V Gz 07 | ]
i Vpp=15v { o n.3 i i
i Comparator thput Vpp =5V ; 106 l
1 Vpp=10v 106
I ! a
{ VDD = 15V 106 i
B 44 AC-Coupled Signal Input Voltage CSERIES = 1000 pF ‘ |
5. 2 Sensitvity 1= 50 kH: H
{ Vpp=5V " . 200 400 mV
5 - {-VDD= 10V 400 800 mv
§ oo { VDD = 15V * 700 1400 ! v o]
& Demodulator Output . ¢ S
Offset Vohap= (VCOIN - Vpgm! | RS > 10 k2, Vpp = 5V ! 1.50 | 22 l Vi ]
RS> 10k, Vpp =10V , 1.50 | 22 v
‘ns>5omA VDD = 15V 1.50 | 22
Linearity | RS 2 50 k2 | s
#VCOjN =2.5203V, Vpp = 5V | 0.1 | %
H | VCOIN=5225V, vpp = 10V : 06 i %
| | vCOIN = 7.5 25V, vpp = 15V | 0.8 | 5 5
! Zener Diode T
VZ Zener Diode Voitage ; | s : 3
CDeG4BBN. 12 = 504A | 87 7.0 2.3 v
CD40o46sC 63 7.0 7.7 v 1
3 Pz Zener Dynamic Resistance 1z=1mA . , 100 o | - 5 oy




.ase Comparator State Diagrams .
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ypical Waveforms
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COMPARATOR
N
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/
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FIGURE 2
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SIGNALIN
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FIGURE 3. Typica! Waveform Employing Phase Comparator #in Locked Condition
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CD404

6BM/CD4046BC

Typical Peﬁomance Characteristics

fo - CENTER FREDUENCY (Hy)

Pp - VEN POwER DISSIPATION [, W)

Note. To obtain spproximate 10tal power dissipa
fo (Rg); Phase Comparator I, Pp (Totsl) =

1

Typical Centor Frequency vs
Cifor R1 =10 k0, 100 k)
and 1M

Tarxsc
Sl v:o,.-vu7 R2:=

= ¥pp - 15V

| W= 85 ma T

Rie 1M

N

% Ri- 100

0-5 104 10-2 10-2 45-1 1 9¢
~ VCO TIMING CAPACITOR [ F)

FIGURE Sa

W

Wi - FREQUENCY (Hy)

1

Typical Frequency Otfset vs
C1for R2= 30 kN2, 100 kD

0-5 104 10-3 10-290-1 1y

€1~ VLD TIMING CAPATITOR (.F)
‘FIGURE 5b

w

FIGURE 5¢

Typics! Source Followv.

3

Typica! VCO Power Dissipation . Typical VCO Power Du.upn-on 3 s 3
at Center Frequency vi R1 et fp N vs R2 = Powe: Dussipation vy Rg
; Ew g
Tar2stC =)
VEO, = VR B2 s o 2 £ L9 S
INHIEIT « Ve = - = 2 i g
| e : £ ok m_ms%iﬁ : | = ‘n
: & C1-80pF o Yo =
' - e .
ATSAL- : Z s :’5—-— 11t Eow
T, ol = - o
e »-‘—-—,-.. SUPPLY. 4
€ o L € 1t = 2
ESf e e I S S =M :Y
| o <1 ally 5 g :,onvb—k-:“ Zw
; = - 5 |
=—= Rg il gt = g *
= - W £ w
T y: i | T3 3 e T TS 1 = 2
I T W T g 0 )8 S e 7 IS & § gt
» w? w3 0t 0 "w? 103 0! of in
-
RY (x:2) o R2 (k22) L ) $
FIGURE 62 FIGURE &b FIGURE 6¢ 2 -
: i 3
Typical VCO Linearity vs
R1andC1
10! 103 E
— Tae2'C Tae252 -
vnp-m v:o,., SV.25V R2 < e VDD ® 15V, vm..-uv AV Rlea usd
ey
2 2 - #15v: &
ol —\muﬁnv." - .mg o %*“““"“L—E *
> _.l_n.w,'——-—.__lAL;_._,_.__ z €150 of {j} 1438 ¢
E n ==_-_ucnv ] N .1 100p¢ it
] = o 1 “'E.‘: - < - oee1u M
£ :f:m_n.f . SR B £ L g -~
T, I i i IR, ;
! - ‘l b % - N 1 s w— .x + -
nmcm.m*—r‘ - 125V« #12sv) 1777 3
T S ' e = R
oy Loy S0 HiEd o1 HI T
101 1 1w w 10? 10! S ) w o e
RN Riag) 1
FIGURE 7 * 3
. ; i is.

Pp tain).

tion of PLL system for n

o-signz!l snput. Phase Comparstor |, Fp {Towt: = ppy ifg e :Pp'ﬂrn' " G
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7esign lnforma:ion

-igrmation Is a gui je for approximating the value
..-ernal components “or the CD40D468 in a phase-
.+100p system. The selected external components
. be within the following ranges: R1, R2 > 10 k2,

10 k2, C1 > 50 pF.

In addition 10 the given Oesign information, refer 10
Figure 5 for R1, R2 and C1 component seiections.

USING PHASE COMPARATOR |

USING PHASE COMPARATOR 1Y

L::CTERISTICS VCO WITHOUT OFFSET VCO WITHOUT OFFSET 4
2 4 . VCO WITH OFFSET VCOWITH OFFSET
R2s=w - RZ = e
H H ¢ '
: | 3
N s S v L e -5 faar 1
7 :/- 2
: " Sy :
inry m { fe 24 H
i ¢ H
; !
i
. = Iin : L
vea? Vo Yeo” Vop Vor $g:? Vor
} ¥TT LT VELTAGE VEOIPTT VOLTAGE WIT W VOLTACE
- Wnput VEO v FL VEO v Fil syste e Ha0,ui” 17 1DA€S? Oom-2Tng ‘requenty
'ﬂ'.lh
_nee Renge 21 S S ONTO S gudiyrets y
23 2man |- tmin
g . Cap'y. ¢ Range 210 £
uC-—W—T—\'rGL"
: =
o 3R l
Lo
<

* Comporert

5
1 Doty cn
oot For 24 Rei
R or-2 fc, see Rel.
T

2egvc Between Signal

T argine

Q0 a1 cemter freuttncy ty). 30p ex mannz . anc

187 arensetiockidange (2 1)

Armeys U «odoch

= Marmonics o!
¥ requency

Yes

Nc

“put Noise

Hich

-umponen:t Selection

=Gune- * —Givenulg and t

—Use to w i Fugure 53 10 —Caicuiate fm.n from
der¢m:re R and €1 the eguatdn
S * S MEfL
—Use I~ woth Frgume 54
10 determine R2 anc O
‘ >
—Calcuizre :':\.ay
mir

from the ecuat.on

fmax . ‘o " 'L
tmin -1

{
—Use- D2 ot Fipare 5t
Ymon
10 determuns ratio-R2.
Ritwotie~ Rl

~Gven ¥y,
—Caiculate

the ecLztron

Imar

fo

—Use ¢, viitn Fagurs 87 10
determine R1a=c 1

~Gwen fmom 37C {may
—LUse fm w2 Frgure 5t to

oetermine 2 gnd C1
e
—Caizalase

boim

1,
—Use —Z22 w7 Figure S¢
Yy

10 determione ratic R2 R
wobta- F1

5.8, Moschytr, "Ministurized RC Filters Using Phase-Locked Loop™, ESTJ, May, 1865
- Gardner, “Praseloch Techmiques.” John Wiiey & Sons, 1956.
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VIDEO AMPLIFIER

SILICON MONOLITHIC
INTEGRATED CIRCUIT

ORCERING INFORMATION
Device Tempersture Nangs Package
NES920 0to 70°C S04
NES92N 010 70°C Plastic DIP
NES92H 010 70°C Mantal Can
NESU2F 0tn70C Coramic DIP
SES92H - 5510 4 125°C Motal Can
SES92F -5510 + 125°C Ceramic. DIP
DIFFERENTIAL TWO-STAGL VIDEQ AMPLIFIER
Ll
The SE/NESI? is a monolithic, two-stane, differential ompul;
widehand video amplifier. 11 offery fixet! gains 0! 100 antd 400 with
_ou_l_gn_c(._m! components and adjustable_gaing from 400 o 0 with
one cu\c\r,pgj\’r_gjmb The input stage has Leen designed so that with
the addition of & few external reactive eloments bietceen the Gum
select terminals, the crcuit-can functiandssa hedh poss Tow o, on
band pass Tilter. This Teature makes the e ot sdeal Forase as a erdeo
ot pulse amplilier W commumeations, magriotic memaries, display
and video recorder systems The 59208 agpn for putireplacement for
the MC1733.
& 90 MHz Bandwidth
o Adjustable Gains From 0 t0 400
® Addjustable Pass Banwl
® No Frequency Comiprnation Roequired
CIRCUIT SCHEMATIC
L ! Vee
;' 1 5\ IR
" 0 i
=;:~A| 374- 2 I—-———.l——__‘../-.
: il BEEC 5 L,
Input 2 O—— 1 T anie )
—_—f O R s 2
iw Yarpur 2
tnput 1 AAAS b SRS
Ga
G1g O—t
G2A 0—4
G2 Oy 3
K : g] R __{‘
K%GM goq ;1" as 200 400 %mo
4 ‘ : é——o
Vew
B

3,

? H SUFFIX

!
’, : METAL PACKAGE
//')/ 2 ( CASE 603-04
/‘,,/// / TO-100
il ; &

wiZ
i

Gl Gan e

G
' a)Vee

SN TR

LTEL A |

N Lig Gan Select
(Top View)

PR R TRT R S

' SUFFIX N SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 632-02 CASE 646-05

MO-001AA
D SUFFIX
& PLASTIC PACKAGE
" R CASE 751A-01
: S0-14
} Pt -
w2 I E]..,,.,. )
~el? ENC
“ln G?a
Oan | 12|Gain
finipey - Select

G G
Gan E 11|Gan
etert Select
o vec
NC S 3 NC

numuvl 7] iy R
-

g

- (Top View!

MOTOROLA LINEAR/INTERFACE DEVICES
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NE592, SE592 ) NES
MAXIMUM RATINGS (Ta  +25°C uniess otherwise noted) R 25 I
Rating Symbuol Valuv Uit B
Power Supply Voltage vee 80 Voity ¥ b
< N Vgt 80 - . D RSO e e L SR ECRE £ SNPEEECIN I
Ditlerential input Volioges Vio *H0 Volis
Common-Mode Input Voltage Vic ‘60 Voity
Output Current bis 10 mh L
- Operating Ambient Temperatuie fU')T 1A -‘
: SELY2 | ossweiny og k
NE 592 Oto 70 |
Operating Junction Temperature Range T, 9c _'
Metal and Ceramic Packages 175 l
Plastic Package 150 -
Storage Temperature Range Tug e :
Metal and Ceramic Packagee -6510 +150 L
Plastic Package -5510 +125 (
¢ K
ELECTRICAL CHARACTERISTICS Tp = 25°C unless otherwise noted. (Ve = +60V, VEE*-60V,Vecm=0) i ]
L Pt SE592 NES92 ‘
Charactenstic Symbol Min Typ Max Min Typ Max Units :
Difterential Voltege Gain - Figure 3 Ay viv
(R * 2kl equ ~ 3 Vpp)
{Gain 1, Note 1) 300 400 500 250 400 600
(Gain 2, Note 2) 90 100 110 80 100 120
Bandwiath — Figure 3 sw MHz i
{Gan 1, Note 1) 40 - . 40 -
(Gain 1, Note 2) 90 90 -
Rise Time — Figure 3 ns
(Gan 1. egyy = 1 Vpp. Note 1) b 105 105 e
(Gain 2. ¢gyy ~ 1 VP p. Note 2) 1L d4b 10 45 12
Propegation Dalay - Figuie 3 T ns
(Gan 1 ey~ 1 VP p Note 1) LY " %
(Guin 2, e44¢ - 1 Vpip Note 2) Wil ul v Lo 10
[10goy Besstance §f 3 oo Sllle  RiF—a kil
(Gainn 1, Note 1) 40 > : 40 -
(Guin 2, Note 2) 20 30 - 10 30 -
1oput Cupecitance
(Gan 2, Note 2) G 20 . - 20 - pF
Input Oftset Current (Gain 3, Note 3) = Fig 2 ho 04 30 - 04 50 uA
Input Bias Current (Gain 3, Note 3)- Fig 2 lig 90 20 $0 30 wA
Input Noise Voltage (Gain 1 and Gain 2) Vi 1? - 12 uVltms)
(BW = 1 kHz to 10 MHz) — Figure 1 s - -
Input Voltage Range (Gan 2, Note 2) - Fig 3 V.4 10 0 v
Cunnion Mode HEuat orRatol- Edore S 17 mataltt 1) T I a8 ¥
YAV e 00 R wu BO6 Lo 86 . 8
S\ e (Y A TTRN vy 60 —
Suppiy Voltage Rejection Rutio  Figur PHRE uB
Gun2 2V, 35V &0 70 50 0 -
Output Ottset Voltage - Figure 2 \700 '
(Gan 3, H = Note 3} - 0.35 075 035 075
Output Common-Mode Voltuge — Figure 2 Vemo v
(R = =, Gain 3, Note 3) 24 29 34 24 2.9 34
Output Voltage Swing — Figure 3 vo Vp-p
(R = 2k, Gain 2, Note 2) 30 4.0 » 30 40 -
Output Resistance o 20 20 - Q 1
Power Supply Current — Figure 2 15) mA
R = =, Gain 2, Note 2) i 24 8 24
Note 1. Gain select pins G14 st Gy connected together 3 ‘
Note 2. Gum select pins G24 and G2y connected togethe i
Note 3. All gan select pins open % 1 \ o
i '
I
8 AR g
MOTOROLA LINEAR/INTERFACE DEVICES i
i
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hd .« 3
£
2, SE592 i
H
i
!
L ECTRICAL CHARACTERISTICS TA = Thigh 10 Tiow unless otherwise noted.® (Ve - 6.0 Vde, Ve - -60 Vdc. Vem = 0) A :
Characteristic 1 Symbol Min Max Uniis ¢ ! v
fferential Voltage Gain — Figure 3 Ayg VIV 8]
(R =2k, egyy =3 VP 5
(Gain 1, Note 1) 200 - 600 250 - 600 H
(Gain 2, Note 2) 80 - 120 80 - 120 i h
put Resistance (Gain 2) Rin 80 - e __E_O - - ki Vil
out Offset Current (Gain 3)  Figure 2 ho! 50 - - 6.0 uh
put Bias Current (Gain 3) - Fraure 2 Yn e - a0 aE 40 uA
\put Voltage Range (Gain 2)  Figure 3 Vin 10 - ‘10 . v
ommon-Modr Rejection Ratio - Frure 3 CMRA 50 - 50 = T
(Gain 2, VeMm ~ 1V, 1. 100 kH2)
wpply Voltage Rejection Ratio - Figure 2 PSRR 50 - 50 - d8
 (Gain 2,5 Vg = 205 V) 2
Sutput Offset Voltage (Gain 3) - Figure 2 Voo = 1.2 - - 15 v :
Jutout Voltage Swing (Gain 2) - Fiure 3 Vo 25 - - ?5 - - Vo
power Supply Current (Gain 2) - Fwure 2 In . . 27 - 27 mA ' +%
*Tiow = 0°C for NES92, -559C for SE592 5 ‘
Thigh = +70°C for NES92, +125°C for SE592
GENERAL TEST CIRCUITS : !
FIGURE 1 ! il
LIS 1 |
R 1
60V Battery P | t
el e Pt
i 330 e b
| L AMTRRN 8 J400A ‘4
v ) S g o) - or Eauiv i
i iy arpr 11 \ W, !
e & P Gon ? Yl
1 1 i (DA forantia) Nose A1 fpputh = ngs ? £ ﬁ !
BroR 612 J o 2 :
Gain ? x _—
-;- 4 6.0V Battery Slsce s o per i v ‘r: L7 I ‘
165- J—— )
fo H
{3

FIGURE 2 FIGURE 3

02uf
1L
iC

T

- ,-I:
Vin 597 R, Vour (S ano

"

Ul
RMETE R
1H—AAA-
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NE592, SE592

FIGURE § — GAIN 2 versus FREQUENCY

FIGURE 4 — GAIN 1 versus FREQUENCY
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NE592, SE592

FIGURE 9§ - DISK/TAPE PHASE MODULATED
READBACK SYSTEMS
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