end;

bishow(2);

procedure WritePortl;

begin

end;

write(’dataA(BIN)
ReadData(1l);

AssignData(1l);

write(’dataB(BIN)
ReadData(2);
AssignData(2);

port[$307] := $80;
port[$304]) := dataA;
port[$306] := dataB;

procedure ReadWritePortl;

begin

end;

port[$307] := $90;
dataA := port[$304];
transform(1l);
bishow(1);
write(’'dataB(BIN) =
ReadData(2);
AssignData(2);
port[$306] := dataB;

procedure WriteReadPortl;

begin

write(’dataA(BIN) =
ReadData(1);
AssignData(1l);
port[$307]
port[$304]

$89;
dataA;
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dataB := port[$306];
transform(2);
bishow(2);

end;

procedure ReadPort?2;
begin
port[330B] := $9B;
dataC := port[$308];
transform(3);
bishow(3);
dataD = port[$30A];
transform(4);
bishow(4);

end;

procedure WritePort?2;

begin

write(’'dataC(BIN)
ReadData(3);
AssignData(3);
write(’'dataD(BIN)
ReadData(4);

It

AssignData(4);

POrt[$30B] G Boxy
port[$308) := dataC:
port{$30A]) := dataD;

end;

procedure‘ReadWritePortZ;
begin
port[$30B] := $92;
dataC := port[$308];
transform(3);

bishow(3);

s



end;

begin {main}
clrscr;
selectshow(1);

- readln;
selectshow(2);
readln;

end.
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ctshow;

delay (1000);

writeln;

write(’press Q to quit’);
ch := readkey;

until ch in [’Q’,’q’];

end.

dgj 1 d‘ ¥ o U ‘9-/ dl ) = 1 gj 1 Y o £ c Y 1%
nansiiluenarsnanulidwiunisidanunenisfinyivintu eyl lldusyleviaunism

I i L a Yy ag vo & v Y a = Y & A ° o
lmﬁqﬂimiﬁsﬁ/lﬂau E)ﬂV]\‘]W']ﬂJ@JIW@@LL‘UaQLu@ﬂ'] LLag(ﬂ@QEﬂQ@\‘iﬂQLQWGU@QL@ﬂﬁqinﬂﬂiﬂmﬂﬂqﬁuqlﬂiﬂ



dy 1 d’ ¥ o U £ lﬂ' = I gj 1 Y o ¥ L% ¥ . :
nanstiluenasianulidmsunisldnuienisfinewinu ieugrelnhluldusslevimunisi

Lidnsdilaensdu Snvwnuiilvnaudadiion wazdesdedeadivadenalsynasandnisluly



128

e £ mmw@R

o ———

= e

\
“

Monolithlc Function Generator
GENERAL DESCRIPTION FUNCTIONAL BLOCK DIAGRAM

POt E:'———-——J e
s T

MULTIPLIER
AND

The XR-2206 is a monoiithic function generator inte-
grated circult capable of producing high quality sine,
square, triangle, ramp, and pulse wavetorms of highe
" slabliity and accuracyXine output waveforms can be
both amplitude and frequency modulated by an exter-
nal volltage. Frequency of operation can be selacied
externally over a range of 0.01 Hz to more than 1 MHz.

.""
3
22

SYNMMETRY
AD,

-

The circuit Is ideally suited for communications, instru-
mentation, and function ganerator applications requir-

SHAPER
ing sinusoidal tone, AM, FM, or FSK generation. W has a ™
typical drift specitication of 20 ppm/*C. The osoclliator *Wec |4 |- ¥
frequency can be linearly swept over a'2000:1 fraquen-
Cy range, with an external control voltage, having a r [5:;—-
; TIMING ; \
: , GAPACITOR veo
’ E T

MULT,OUT { 3
WAVEFORM
ADJ.

GROUND

very small afect on distortion,  «. . .|
] R SYNC
QUTPUT

FEATURES YD

Low-Sine Wave Distortion

MWid wae

‘FSK
INPUT

CUHRENT
0.5%, Typlcal SWITCHES

Excellent Temperature Stability
Wide Sweep Range
Low-Supply Sensitivity
Linear Amplitude Modulation
TTL Compatible FSK Controls

. Wide Supply Range
Adjustable Duty Cycle

APPLICATIONS

Wavetorm Generation
Sweep Generation

AM/FM Generation

VIF Conversion

FSK Generation
Phase-Locked Loops (VCO)

ABSOLUTE MAXIMUM RATINGS

Power Supply

"Power Dissipation
Derate Above 25°C

Tota! Timing Current

Storage Temperature

20 ppmv°C, Typical
- 2000:1, Typlcal
0.01%YV, Typical

10V to 26V
1% to 99%

28v

750 mw

S mwreC

g 6 mA
-85°C to +150°C

RESISTORS
Do &

"ORDERING INFORMATIQN

LR R EE
i

%

Part Number Package Operating Tomperaturs
XR-2206M Ceramic -55°C to 4+ 125°C
XR-2206N- Ceramic Q°C to + 70°C
XR-2206P Plastic 0°C o +70°C
XR-2206CN Cearamic 0°C o + 70°C
XR-2206CP . Plastic 0°C to + 7C*C

~SYSTEM DESCRIPTION

The XR-2206 s comprised of four functional blocks; &
voltage-controlied oscillator (VCO), an analog multipnsr
and sine-shaper; a unity galn butier ampltier; anu a sel
of current switches.

The VCO ectually produces an output frequency pro-
portional to an input current, which Is produced by a re-
sistor from the timing terminais to.ground. The current
switches route one of the timing pins current to the
VCO controlled by an FSK Input pin, to produce an out-
put frequency. With two timing pins, two discrete output
tiequencies car be independently produced for FSK
Generation Applications. E
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ELECTRICAL CHARACTERISTICS

“a<t Condltions. Test Circuit of Figure 1, V* = 12V, Tp = 25°,C = 0.01
unless otherwise specified. S1 open for trlangle, ciosed 1

pF, Ay = 100 kI, Rp = 10 k), R3 = 25 k0
or sine wave.

XR-2206M XR-2206C A
PARAMEYERS MIN § TYP [ MAX MlNl T'IPJ MAX | UNITS CONDITIONS
BENERAL CHARACTERISTICS i
Single Supply Voltage 10 26 10 26 \"
Sphit-Supply Voftage x5 13 ] 25 -l 213 Vv
Supply Current 12 17 14 20 mA Ry z 10k
OSCILLATOR SECTION
Max. Operating Frequency 0.5 1 0.5 1 MHz §C = 1000 pF, Ry = 1k 0
Lowest Practical Freguency 0.01 0.01 Hz C=50uFRy=2MQ
Frequency Accuracy 1 | x4 22 % of t5 | 1o = 1/R4C
Temperature Stabllity 210§ x50 %20 ppm/°C 1 0°C < Tp 5 70°C,
Ay = Ry = 20k0
Supply Sensitivity 001§ 0.1 0.01 %N '/ = 10V, VHIGH ="
/ : ’ 20\J.
: ? ) : Ry = 82 = 20k0
Sweep Range 1000:1§ 2000:1] 2000:1 H=W iH@g Ry = 1k0
M LgRy =2M0
Sweep Linearity
; 10:1 Sweep . % v 2 2 m% L= 1kH2, {4 = 10 kH2
1000:1 Sweep y 8 8 % 1L = 100 kHz, 1y = 100
kHz
M Distortion 0.1 0.1 % 2 10% Devlation
Recommendead Timing :
Cornponents /
Timing Gapacitor: C 0.001 100 | 0.001 100 uF  |See Figure 4.~
Timing Heslstors: 1 2000 1 20001 ko
Ry & Ay : g /
Triangle Sine Wave OQutput : See Note 1, Figurs 2.
Triangle Amplitude 160 160 mV/k @ § Figure 1, 84 Opan
Slne Wave Amplitude 40 60 80 60 mV/k @ | Figure 1, §4 Closed
Max. Output Swing 8 B Vpp
Output Impedance 600 600 V]
Trangle Linearlty 1 ). Y%
Amplitude Stability - 0.5 0.5 daB For 1000:1 Sweep
Sine Wave Amplitude 4800 4800 ppm/°C | See Note 2.
Stabllity
Sine Wave Distortion
Without Adjustment 25 25 { % Ry = 30k Q
With Adjustment 04 { 10 05 §j 1.5 % See Figures 6 and 7.
Amplitude Modulation ) N
Input Impedance 50 100 50 100 kO
Modulation Range : 100 100 %
Carrier Suppression ‘1 55 55 dB
Linearity (4 2 % For 95% modulation
Square-Wave Output : ;
Amplitude 12 12 Vpp |Measured at Pin 11.
- Rise Time 250. 250 nsec {C = 10 pF
Fall Time . 50 50 nsec Gy = 10 pF
Saturation Voltage 02 | 04 02 | 06 V i =2mA
Leakage Current 0.1 20 01 } 100 #A  FVyy = 26V
FSK Keying Level (Pin 9) 08 | 14 | 24 | 08 14 | 24 v See gection on clrcuit
controls
Reference Bypass Voltage 29 3.1 3.8 25 3 3.5 v Measured at Pin 10,

Note 1: Output amplitude is directly proport
Note 2. For maximum amplitude stablii

ional 1o the resistance, R3, on Pin 3. See Figure 27
iy, Ra should be a positive temperature cosfficient resistor.
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S%ruu Four-Quadrant Multiplication

12-8it Endpoint Linearity (k1/2 LSB)
Pretrimmed Galn
L/EMOS Compatible

b Power Consumption
s, Low Feedthrough Error
' Direct Replacemaent for AD7521 and AD7541
19, Superior Power S8upply Rejection from +5V to +18V
i Low Galn and Linearity Tempcos (TYP 2ppm of F8R/°C)
lch-Up Rumnnl

"Digitelly-Controlied Power Supplies .
%mmu Fliters

ORDERING INFORMATION{ ! ; §ee
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PM-7541

CMOS 12-BIT MONOLITHIC MULTIPLYING
D/A CONVERTER

CROSS REFERENCE
TEMPERATURE
Ml ADI RANGE
PMIb41AX AD/BATID
PM76418X AD75418D MILITARY
PM7S41EX AD7841B0
PM7841FX AD7641AD IMDUSTRIAL
PM7M1GP ADTH4KN
PMIS4IHP AD7841N COMMERCIAL
QENERAL DESCRIPTION
The PMI'PM-7541 i3 a 12-bit, 4-guadrant multiplying digital-to~

analog converier. méanufactured using an advanced oxide-
isolated, umcon—guto. monolithic CMOS technology.

Lagsr-trimmed thin-film resiators on CMOS clrouitry provide
trua 12-bit linearity and excellent absolute accuracy. The low
power dissipatlon, together with NMOS temperature-compen-
sating swiiches, assures the perlormanca over the full temper-
ature range. It Ia a pin-compatiblo replacement for Analog
Devices AD7521‘nnd AD7541 with equa! or better parformance.

Y PIN CONNECTIONS
op PACKAGE: 18-PIN** I
\'.
MILITARY® INDUSTRIAL  COMMERCIAL : 7 i
TEMPENAYUNE TEMPGIAFUIE  VEMPERATUNG i LENMIAGH A
i, NONLINEARITY  -86°C TO 1120°C ~20°C Y0 +80*G "¢ 10 1/0°C e | Vi
[ 18] Yyl
. 1188 PM76418X PM7841F X PM7641HP w1 5 o [ A 18-PIN EPOXY DIP
1/2 L8B PM7841AX PM7b41EX PM7641GP % ru? T.] S (P-Sulflx)
FFm devices p d In total plisnce 10 MiL-5TD-B8J, add /883 alter J i r; ’.;;“gmo 18-PIN HERMETIC DIP
Ip-n number. Consult lactory for 883 data sheel. b ol L B
@ (ale0 available in Side Braze —X8) Y l;fv "}] o (X-Suffix) :
.f'Ml commercial and Industrial temperature range parta are avallable with ) [;_4" _.‘:‘J 1
& bum-in. For ordering Information soo 1988 Data Book, Soation 2, LURR w) ws
5" Package Designation:
¢\ Buttix X: Hermaetlc DIRP (XB - 8ide Braze)
8ufilx P: Bpoxy DIP
fUNCﬂONAL DIAGRAM
Vaer 10841 1080 10850 10810
- VA"V AVAV" AV‘V" '.I‘ A"V‘V
5: o 00 om0 5: 20000 2000 2 20010
' o > e ¢
e Ll A, /)
Caid qd. [ [
et T e o Y Y ;
Ve t O lourz
T als | 0 founy Rty
po = b ! -0 W LknAGK
[\ )
TR LIR] m'n'n wion (1) l';n'.m
ALAWELE D40t MOV | N IR DAL ININE G e )
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rP'I‘TI'\PMJBﬂ CMOS 12- BIT MONOLITHIC MULTIPLYING D/A CONVERTER
ST .

ABSOLUTE MAXIMUM RATINGS
(Ta = +26°C, unless otherwise notscl.)

Vi (In QNDY )
Vi (10 OND) oL T TRy i s AP SUTYY)
Digltal Input Vollage Range ... solieaniu ¢ st Vm, to GND
Qutput Voltage (Pin 1, Pin 2) ST ST 0.3V 1o V)
Power Dissipation (Package) .......... AR S 450mw
Derate Above +75°C ...... R e emw/°C
Operating Temperature Range
AX/BX Versions . ..., uinisieie tessnsssaes =BB6°Cla +126°C
EX/EXVOralons . iyeviiis s sninsos vreee =25°C lo +85°C
G 02Cio +70°c

GFHP Versions ..........

v

Dice Junction Tamperature ,.,...
Mocage Tenppen i

Kt osveven 15000
O N et '65'0!0"150'

Fand tmnponidine (Bokleing, 00 886) v

- CAUTION:
1

2

r o

S
Do not apply voltages higher than V,,; or lesa than GND potential oqﬂ){
torminal excopt Vyp (Pin 17) and Ry, (Pin 18).

The dighal control Inputs are zoner prol
damage may ocour on unprotected units from high-anergy ﬂoolmﬂl“v
flelds. Keep units In conductive foam at all times untH rendy (0 uss, 1‘{ ‘{i
Use proper anti-static handling procedures.

Absolute Maximum RAatings apply 10 both packaged dovicﬂ and mce.
Slressos above those listed under Absolute Maximum Ratings may ceues
permanant damage 10 the device. RS

o‘%’t

4 h

ELECTRICAL CHARACTERISTICS at Voo = +15V, Vagr = +10V, AGND = DGND =0V, Vour 1 =Vout2=0V;and TA'°55'C|0*125.C,2
apply for PM-T541AX/BX; T, = —26“C to +85°C apply for PM-TS41EX/FX; and Ta = 0°C to +70°C apply lor PM-?SMGP/HP,;

unless otherwise noted.

”(Notn 7)

Input Culing {Inilen 1, 3

oy
PM-7B41A/E/Q PM-76418/F/H ] @
PARAMETER SYMBOL CONDITIONS Min Ty MAX M TVP - MAX  UNITS
STATIC AGGURACY TR
' Resolution N 12 Bt - 12 - - Biter
Nonlinearity i
(Notes 1, 2) " g
Galn Error a Ta = +26°C o~ -+ +12.6 . % -~
(Notes 3, 4) ] Ta = Full Tomp, Range - - H:J o -
Puwer Hupply Viuy - LIV 0 i Y i
Rejection puin - Ia 12he l 4 . 10.01 v L
AQain/avp, Ta * Full lomp, Range -~ - 10,02 - -
O\g::'.m:l'o-) ) Ta = +26°C - - £60 b 3214
ouny Lo ; = ke ; 4 -
(Notes 8, 6) T, = Full Temp. Range ( +200
DYNAMIC PERFORMANCE :
Output Current
Be'lling Time ty To L1/2 LSV ol SN -~ - 1.0 —_ -
(Note 7)
Feauthrough Error Vigr = 20Vp-p @ ( = 10kHZ = ' 10 'y A
(Note 7) All digitel inputa_low >
REFHRENCE INPUY
Input Resistance
{Note 8) Pue 2 i & p T
DIGITAL INPUTS
“Digial Input High Vin 2.4 P s 2.4 e
Digital input Low Vi — = 08 = -
Inpul Leakage i
Aot W Vi = 0t 16V - - %t - -
Input Capacitance Cm iy 0 0 2k i s

ey on Ofant 18ty or Olfest
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i

LECTRICAL CHARACTERISTICS atVop = +15V, Vagr = +1QV, AGND = DGND =0V, Vour 1 * VouT 2 =0V; and T = -55°Clo+125°C3
pply for PM-7841AX/BX; T = -25°C to +85°C apply for PM-7541EX/FX; and Ta = 0°C to +70°C apply for PM-7541GP/HF,

nless otherwlse noted. (Continued)

kw .\ PM-7541A/E/G PM-7541B/F/H
 PARAMETER S8YMBOL  CONDITIONS MIN TYp MAX MIN TvP MAX  UNITS
{AMALOG OUTPUTS 3
Output Capaciiance Gy £ 180 220 . 189 220 i
(Note 7 Cals Digital Inputs » V,, & 36 80 e 38 60 P .
Output Capacitance Court X - 95 120 - 95 120
INote 7) Colrg Pightal InpBte.s ¥n, - 1a4 166 i 134 165 o
POWER SUPPLY
g : A " D ; i
Vi = " +10 *5 - +18 v
o Range ‘ o0 over this range. N7 LB T N T T i
Bupply Current loo Digital Inpute  V,,, or Vyy - - 2 - - 2 mA
oram ‘

- A/E/Q verslone are monatonic to 12-bits,
" B/F/H versicns are monotonlic lo 11-bits.
b Using Internal feedback reslstor.
4 Meximum gain changu trom 425°C 10 Tyax OF Ty I8 14.2 LEB

Digital Inputs = V.

Bpucitication alsc applies for 1o,y wm\ all digital inputs = V.
Guarantaed and not lested.

Abgolute tumperature coalficlent is npproalmnlmy 1 300 ppm/°C.

sNpw

o maximum, +
: ‘:' .
26
URN-IN CIRCUIT
4 : o4
l Bporim 'omv
g
PR R
PE (2
W p
i 3 S ol
e i o |0t
s ouny Heosk [~
T 1
s lourg Vaes §-—
| B
Ry K 6
S GND Voo |
;" . 4 18 \ -a
}z. 81(M8B) (LSB) 812 .
I .
‘.A\ “ }—-B-, 82 an '——4"
45 L mo r——ﬂ”
33 2
5 ) 4 ”
. p———1i 04 DU =g
sl 1"
Ll NOTES .
1 ° 0 )} ALL HESISTOHRS ARE 1/4 WATT 5% TOLEHANCE
e p—ri BO a7 2. C1 15 A AJuF LLECTROLYTIC CAPACITOH
)e 4. C2 ANV CI ARE 0.01F CERAMIC CAPACITORS
K 4. C1 AND C2 ONCE EVERY 10 DEVICES.

s
T
<
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DICE CHARACTERISTICS : 3

1. CURRENT OUTPUT 1 el
2. CURRENT OUTPUT 2 ;
3. QROUND i
. DIGITAL INPUT (BIT 1) (MOST SIGNIFICANTBIT) "
DIGITAL INPUT (81T 2) R
DIGITAL INPUT (BIT 3) ‘o
DIGITAL INPUT (BIT 4)
8. DIGITAL INPUT (BIT 5)
9. DIGITAL INPUY (BIT 8)
12, DIGITAL INPUT (BIT 7)
11, DIGITAL INPUT (BIT 8)
© 14, DIGITALINPUT (BIT B)
13, DIGITAL INPUT (BIT 10)
14, DIGITAL INPUT (BIT.11) ;
16, DIGITAL INPUT (BIT 12) (LEAST SIGNIEICANT BIT)
16. POBITIVE POWER SUPPLY
7. REFERENCE INPUT VOLTAGE

For additional DICE Information refer to- 18, INTERNAL FEEDBACK RESISTOR
1986 Data Rook, Seclion 2.

e o —

Neas

i T e
by i (it § i

+ kgl i e A e ~aiolin |
18 BIZE 0.110 X 0108 lnch, 11,060 s, mile
(2.692 X 2.704 mm, 7.82 sq. min)

0

WAFER TEST LIMITS at Vgp = +15V, Vpgr = *10\}, AGND = DGND =0V, Voyty = VouTz = 0V, Ta =+25°C.

PM-7541G
PARAMETER SYMBOL CONDITIONS MIN TYP MAX
BTATIC ACCURACY ¥
Resolution N i 12 = .
Nonlinesrity INL o = 41
Galn Ervor ]
— - 12.

(Note 1) Gen £125
fowsrSuonly PSAR Voo * 1145V 10 +16.6V ~ = 4001

Hejection
Output Leakage

Current (Igy1y) hka Digital nputs =V, - - 150

(Hiole ) ' L
REFENENCE INPUI
tnput Resistance Rper 5 = 20
DIQITAL INPUTS
Digital Input High Vin 24 — -
Digital Input Low VL - - 0.0
Input Leakage 2 :

e [ Vi " U0 15V - - 41
POWER SUPPLY

Digital Inputs = Vyy : S

Supply Current lop or Vi 2
NOTES:

1. Using internal leadback resistor.

2. Specilication also applies 1or 1,12 but all Digial TRputs - Vi,
Electiical tesis are performed at waler probe to the limits shown.
guaranteed lor standard product dice. Consult lactory to negutiate specificalions based on dice lot qu

Due o variations In assembly methods and normal yleld lcas, yield alter pachkaging 18 06
fication through ple lot bly and testing. * Y

-
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TYPICAL PERFORMANCE CHARACTERISTICS

Lt

£ "
TR

1365

LOGIC INPUT THRESHOLD

b
A NONLINEARITY ERROR NONLINEARITY ERROR VOLTAGE vs
ar vs DIGITAL CODE vs DIGITAL CODE SUPPLY VOLTAGE (Vpp)
{'{ 1.00 Y 100 Y " T
hE Ta = o28°C s 02b'C h v
{‘ 078 -Vpg = tBv  — 0,28 }= Viyiy * 1BV s foim e e S VEp IOV et
x Vigp ® 10V ] Vg * 10V
! 080 T i R - 2 q e ] e QLA BTt
g § 9
[ [ —— 026 e . ne —
] g ¥3
- w X2
%0 i A MM r ,ﬂMr ___MM S e i i S e
B M E ;g
H ‘-O.H uEA «0.28 | = PR kAR 35 i 45 s vsom i A S e
‘-ou = < ~ ::) R .
s ; ! $ot Aoy Vg Unv --,\'\
T ears pes -0.76 e LN
P M,
e -1.00 ) .
.0 1024 2048 Jorz 40ve o 1024 2048 Iz 4004 (1) b 10 % 0
E:“(;h : DIQITAL INPUT CODE (DECIMAL) DIGITAL INPUY GODE (DECIMAL) Vpp IVOL TSI
|’A ‘ L
! NONLINEARITY va GAIN ERROR va SUPPLY CURRENT vs
%3',?': v SUPPLY VOLTAGE © BUPPLY VOLTAGE SUPPLY VOLTAGE
e 1000 %
foravaro Tasean'c o6 |- Ta" e
Ve * VOV |, Vings = #10V i I
(£ 0.0 f—mr %0 I ;
aprets / g o
dlboa 5 " . “en00 I
' ,'W:;" Pk g ‘ b /- :
o Y] & 4 % B oo [ g
GL\EY /s SR TSN B B Y
20 : +ORN \Q N il L Y ol A
L e
/ Vin* Voo
L] 10 AL T oll 13 10 1 Y ] b ' AL i
Vpp (VOLTS) Vpp (VOLTS) Vo (VOLTS)
NONLINEARITY ERROR NONLINEARITY ERROR
vs NEFERENCE VOLTAGE ve NLFERENCE VOLTAGE
100 Wl M0 -
Tp®r2u'C APERF I
0.78 | Vpp * 13V 076 |- Vop * +16V
g 0.80 " g 0.50
§ e
o @ S e\
A BT
A g o Lom P
S AE TR LT SRR
L g -0 s 020 =
5 43 {: 060 v
~0.78 ~0.76
-1.00 : ~1.00
10 o8 -8 A -2 02 'd 8RN0 0 -8 -8 4 -2 0 2 4 &6 8 V0

Ve (VOLYS)

Vagr (VOLTS)
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TYPICAL PERFORMANCE CHARACTERISTICS

Vper PHASE LAG AND FEEDTHROUGH ERROR
FREQUENCY RESPONSE vs FREQUENCY
bl ' rrlnﬂf SR B o R 1101 s e
IA ne i
5 Vi v
W W Vinr MWV "
o DAL NP - 1T )
\2 " umNLv";:f:v‘-ulN’:i(tl:: o g 0.9 =1
CARRE N o o ~—{-44 0 w 2
3 9 ] =1
'3 3 -
e m ” il i —
$ Tat120'c i‘“::
H o Voo 1oV *
9 V"| ] Wi
DIGEEAL INPUE S0 B+ 3
ll‘ AR [TV} !
[F1 0.001 U1 t ]
w 108 1008 1w 108 10* w* ¥
FREQUENCY (Hr) v FREQUENCY (Hr)
SPECIFICATION DEFINITIONS ! : CIRCUIT DESCRIPTION ;
RESOLUTION i GENERAL CIRCUIT INFORMATIOM )
* The resolution of a DAC I8 the number of states (2").that the The PM-7541 Is a 12-bit multiplying OVA converter conohﬂng ut
full-scale range (FSR) Is dlvided (or resolved) into, where “n" ia a highly-stable, sllicon-chrome thin film R-2R ladder nel S
equal to the number of bits. and twelve pairs of NMOS current steering switches on’ g
. {
SETTLING TIME monolithic ctyp. Most applications require the addition of 4

Time required for the output function of the DAC to settle to : !
within 1/2 LSB for a glven digital Input stimulus; j.e., zero to full A simplified clrcuit of the PM-7541 is shown In Figure 1. T

scale. R-2R Inveried ladder binarlly divides the Input currents that
| switchod botwoon loyry and legiyrz NS lines. This switchingy
QAIN allowa i conatinnt ciont (o bo malstaaoed in each ladder leg:

Ratlo of tho DAC's external-oparational-amplilier oulpul volt- Independent of the Input code.
age 1o the Vper input voltage.

FEEDTHROUGH ERROR FIGURE 1: SIMPLIFIED DAC CIRCUIT
Error caused by capacitive coupling from Vggg to output with all
switches OFF. * Vrer 10ni1 W04 10K32

OUTPUT CAPACITANCE
Capacitance from Iy, or lgyt2 terminals to ground.

OUTPUT LEAKAGE CURRENT
Current which appears on lorq terminal with all digital inputs
LOW, or on lgyyg terminal when all inpute are HIGH.
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6ne of the twelve CMOS swilches is shown in Figure 2. The
digital Input stage, devices 1, 2, and 3, drives the two Inverters,
devices 4, 5, 6, and 7; these inverters in turn drive the two output
current steering switches, devices 8 and 9. Devices 1, 2, and 3
are designed such that the digital control inputs are DTL, TTL,
lnd CMOS compatihia over the tull military temporature rango.

twelvo output cintunt-stooring switchos oro In sorlos with

R-2R reslstor laddur, and therelore, can Introduce bit errora.
ftis essential then, that the switch "ON" resistance be binarily
dcaled 80 that the voliage drop across each switch remains
Eoomt-m It, for example, switch 1 of Figure 1 was designed with

an “ON" resistance of 10 ohms, switch 2 for 20 ohms, etc., then

th a 10 volt reference Input, the currant through switch 1 is
0,5mA, switch 2 Is 0.25mA, etc., a constant SmV drop will then
be maintained across each switch.
E ,
EQUIVALENT CIRCUIT ANALYSIS
Figures 3 and 4 show the equivalent circuits for all digital inputs
LOW and HIGH respcctively. The reference current is switched
10 loure when all inputs are LOW and |oyry when inputs are
gHIGH. The I gakacr current source Is the combination of
Surtace and junction leakages to the subslirale; the 1/4006
rrent source reprusents the conatant 1-bit current drain
ough the ladder terminating resistor. The output capacitance
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FIGURE 4: PM-7541 EQUIVALENT CIRCUIT
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DYNAMIC PERFORMANCE

QUTPUT IMPEDANCE :
The output resistance, as in the case of the output capacitance,
Is alse. modutated by the digital input code. The resistance
tooking bhick into tho 1y, terminal, may he anywhere
betwaeon 10kQ (the feedback resistor alone when all digital

inputs are low) and 7.6kQ (the feadback resistor in parallel with
approximately 30k of the R-2R ladder network resistance
when any single bit logic is high). The static accuracy and
dynamic performance will be affected by thia modulation, The
galn and phase stability of the output amplifiar, board layout,
and powur supply docoupting will alt altect the dynamic
povtormancesol the PM 2940 Tho uuo ol e caipoiation

“copucitor may by roquliod whon high-speed  operational

amplifiers ame used. It may be connected across the amplifiers
feedback resistor to provide the necessary phase compensation
to critically damp the outpul.

The considerations when using high-speed amplifiers are:

1. Phase Compenaation (See Figures 5 and 6).
2, Power supply decoupling at the device socket and use of
proper mqundlng techniques.





