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Peference

»

v

-
M R NULATDNEY{ Reference

1
R2

3

P4

g

nlo
Ell,R12
"3
Rin

218

216

Ri7

R1%

Description
22021 ¥ 1 1 7 fixed carbon resistor
33202 K o 1 & " "
54900 ¥ 1 = " .
1.1 kit 1 . " »
10 k{2 1/89 55 o "
2 kO 20-turn  notettometer
1 ke 1/8¢ 5 % fixed cerbon resistor
12 {1 %y 17 @ " n
10 k(L 20-turn potcontioneter
3 k() 1/89 5 % fixed carbon reststor
1 k(L 1/87 56 n "
10 {2 1/81 5% @ n "
Y k{1 20-turn  potentio=eter
10 k&L 1/87 5 7 ftixed carhon res:stor
1 k(Y Y/8q 5 7 u bl n
320 LLdg s% ° " .
10 k() 20-turn  potentiorcter
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Reference No Descraiption

R19,R20 10 k{11/8¢ 5 % fixed carbon resistor
R21 1000 k{21/87 5% ¢ " "
R22,P23,R24,R25 10 kL21/8y 59 v " n

C1 1 pF 50V 1 % Mylar capacitor

c2 O,1pfF 50V 1% 0 "

c3 1000 pF 25V Disc ceranic capaciter
C4 1 pF 25V " " "
£5,C6,C7 .01l uF 25V n " "
D1,02,D3 IN (o1 Zener Diode

D5,06,57,D8, 1IN914A Swatching Diode

IC 1 pA741 C Hish performancee

operational amplifier

IC 2 pA710 Differential Voltage
Comparator

IC 3 MC848 P Flip-Flop

Q1,G2,G3,04 MPS3I706 MPN silicon transistor

§1,52, ,and L1,L2 PRME AQOS5 Reced Switch

SW1l and 572 2-Pol, 7-Pos. Range selector switch

SW3,5%4 Normally open Switch

53 and L3 SISI'A 10005 Reed Switch
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Reference

R1
R2

R3
R4
RS
R6
R7,R8
R9

R10

Cl,C2
C3,C4

D1,D2,03,D4

D5

D6

Descripntion

5 QL kw
10 O %W
18 k(2 1/8W
15 kL 1/8%
27 kX1/8W
22 x£)11/8%W
10 k £11/8W

220 L% W

330 {24 W

1000 pF 5C V
150 pF 50 V

516

1IN4734A

1N821
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5 % fixed carbon resistor

5 % o [
s % ;) ”
5 % " ”
5 % n "
5 52, n 4]
5 % n ]
5 % " "
5 % " "
Electrolytic

Disc ceramic

n

L ]

capacitor

capecitor

Sflicon rectifier

Zener Diode

Zener Diode
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HiGH PERFORMANCE
OPERATIONAL AMPLIFIER

(LYLY

DESCRIPTION
The uA741 15 a hugh performance operat

ronal amplifier with

high open loop gain, internal compensation, high common
mode range and exceptional temperature stability The
MAT41 is short circunt protected and allows for nulling of

offset voltage

FEATURES

LITY
BILITY

S
HATAY
t22v

500mw
x30v
16V

0 bV

-§5°C to +125°C

-65°C to +150°C

300°C

2 INTERNAL FREQUENCY COMPENSATION
© SHORT CIRCUT PROTECTION
© OFFSET VOLTAGE NULL CAPABI
© EXCELLENT TEMPERATURE STA
o KIGH INPUT VOLTAGE RANGE
o NO LATCH-UP
ABSOLUTE MAXIMUM RATING
UA741C

Supply Voltage +18v
internal Power

Dissipation {Note 1) 500mwW
Difterential Input Voitage 130V
Input Voltage (Note 2) +15V
Voltage between Offset

Nufl and V- 05V
Onarating Temperature

Range 0°C to +70°C
Storage Temperature

Range -65°C to +150°C
i.ead Temperature

{Solder, 60 sec) 300°C
Cutput Short Crrcuit Indefimite

curation (Notz 3}
[ {1

Te~ing applies for case temperatures to 125°C
G CmW/ C for amblent temporaturas above +756

"cr supply voltages less than £15V the sb
veitagoe Is equal to the supply voltage

Indefinite

gera‘la lineorly Bt
C

solute maximum input

< Sho-t cireuit may be to ground or either supply Rating applies to

+125%°C cose tomperature or +75°C amblont tamperature

LQUIVALENT CIRCUIT

LINEAR INTEGRATED CIRCUITS

PIN CONFIGURATIONS
A PACKAGE
+Top View}
1 NC
O :]" 2 NC
E D 3 Offget Nult
! " 4 Inv Input
’E :]" 5 Non-inv Input
6 V7
" 7 NC
[ w0 9 Offset Null
= SR
12 NC
’ [« 13 NC
14 NC

CHRDER PART NO LATAICA

OADER PART NOS UAT41T/AIATAICT

T PACKAGE

1 Offsot Null

2 Inverting input

3 Non-Inverting inpue
4 v~ R

5 Offset Nufl

6§ Quiput

7 vt

8 NC

V PACKAGE

Tk

: " 1 O#fset Nubl

2 Inv input

J Non-Inv Input
4 v

5 Offset Null

& Output

7 wt

OHRDER PART NO HAT4TCV

8 NC

OJP“‘.__HDB Qyy Q4
INVERT
INPUT o
NOM INVERTING o a, 2 f7 ) 15
tNPUT 3 1 LE:100
4 _.Ko,
a T 8
3 A Q, 2Ry Rg &
3964/ ekl
o7
Kols
g 0 @y on
OFFSET '—K
NULL Ly
?——- 5 922 3
Ry 3 Pz < Ry Ay Hiz & 4 A
iy sonu 1w Shu EEAT 1 so

4
R L
G4z

-0 V¢

Qg

3Ry
261t
r—-00FFSLT NULL

s Ry
¢ 542

FA



SIGNETICS » 4A741 — HIGH PERFORMANCE OPERATIONAL AMPLIFIER

ELECTRICAL CHARACTERISTICS (Vg=115V, T4 = 25°C unless otherwise specified)

PARAMETER [ mn | tvp | max | umits | TEST CONDITIONS
HAT41C
Input Offset Voltage 20 60 mv Rg < 10k
Input Offset Current 20 200 nA
Input Bias Current B8O 500 nA
Enput Resistance 03 20 M
input Capacitance ~14 pF
Offset Voltage Adjustmant Range 15 mV
Input Voltage Range 12 13 v
Common Mode Rejectron Ratio 70 80 dB Ag < 10k81
Supply Voltage Rejection Ratio 10 150 uviv Rg < 10k61
Larga-Signal Voitage Gain 20,000 200,000 R > 2k02, Vg, = 210V
Cutput Voltage Swing 12 *14 v R & 10k2
10 13 v Ry » 2k
Qutput Resistance 75 L y]
Output Short Circuit Current 25 mA
Supply Current 14 28 mA
Power Consumption 50 85 mw
Transient Respanse {unity galn) Vn = 20mV, Ry = 2kt C| < 100pF
Risatime 03 133
Ovarshoot 50 %
Slew Rate 0s Vius AL = 2k
The following specifications apply
for 0°C < T < +70°C
Input Offset Voltage 75 mV
Input Offset Current 300 nA
Input Bias Current 800 nA
Larga Signal Voltage Gain 15,000 R > 282, Vg, = 210V
Qutput Voltage Swing 10 +13 v Ry > 2ki2
HATAY
input Offset Vaollage 10 50 mvV fg < 10kn
Input Offset Current 10 200 nA
Input Bias Current 80 500 nA
Input Resistance 03 20 M1
Input Capacitance 14 pF
Offset Voitage Adjustment Range 215 mv
Large-Signal Voitage Gain 50,000 200,000 Ry > 2kl Vg4 =210V
Output Resistance 75 bt
Qutput Short Circuit Current 25 mA
Supply Current 14 28 mA
Power Consumption 50 a5 mw
Transignt Response (unity gain} V.4 = 20mVv Ry = 2kil C_ < 100pF
Risetime 03 M3
Overshoot 50 %
Slew Rate 0% Vips Ry > 2kit
The faliowing specifications apply
tor-55"C < Tp < +125°C
Input Offset Voltage 10 60 mv Rg < 10k 62
tnput Offset Current 70 200 nA Tp = +125°C
20 500 nA Ta = -55"C
Input Bias Current 003 05 uA T4 = +125°C
03 15 uA Ta= -55°C
fnput Voltage Range 2 #13 v
Cemmon Mode Rejection Ratio 70 S0 dB Ag < 10k
Supply Voitage Refection Ratio 10 150 puVIV Rs < 10k02
Large Signal Voltage Gain 25,000 R > 2kl Vg, = 10v
Qutput Voltage Swing 12 *14 v R >10kn
10 313 Y R/ > 2k
Supply Current i5 25 mA Ta = +125°C
20 3a mA Ty =-55°C
Power Consumption 45 75 mw Ta = +125°C
45 100 mW Tp =-55°C




SIGNETICS ®» 4A741 — HIGH PERFORMANCE OPERATIONAL AMPLIFIER

TYPICAL CHARACTERISTIC CURVES

INPUIT OFFSET CURRENT nA

PEAX TOPEAR QUTFUT SWING ¥

INPUT BEAS CURRENT na

OUTPUT VOLTAGE SWING
AS A FUNCTION OF
SUPPLY VOLTAGE

5L T VXSC |

S

SUPALY VOL TAGE 1V

INPUT BIAS CURRENT
AS A FUNCTION OF
AMBIENT TEMPERATURE
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SIGNETICS = yA741 — HIGH PERFORMANCE OPERATIONAL AMPLIFIER

TYPICAL CHARACTERISTIC CURVES (Contd)

OUTPUT SHORT-CIRCUIT CURRENT INPUT NOISE VOLTAGE INPUT NOISE CURRENT
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AMBIENT TEMPERATURE FREQUENCY FREQUENCY
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DIFFERENTIAL VDLTAGE C

DESCRIPTION

The uAT1G 15 a High Speed Differential Voltage Comparator
featuring low offset voltage, high sensitwity and 8 wide
Input voltage range 1t s 1deaily suited for use as a pulse
height discriminator, an analog comparator ot & digital hine
receiver The gutput structure of the yA710 5 compatible
with DTL, TTI. and Unilogic Integrated circults

The uA710 15 specified for operation over the MIL tem-
perature range of -55"C to +125°C The pA710C W%
specified for operation over the commercial/industrisl tem-
pararyre range of 0°C to +76°C

FEATURES
® FAST RESPONSE — 40ns

@ HIGH SENSITIVITY = 1 7V/mv

© LOW OFFSET VOLTAGE TEMPERATURE COEFFI-
CIENT -~ 38uv/°C

@ HIGH INPUT VOLTAGE RANGE — +5 OV

ABSOLUTE MAXIMUM RATINGS

Positive Supply Voltage +14 0V
Negative Supply Voltage -7 0V
Peak Qutput Current 10mA
Differential lInput Voltage 5 0V
Inputl Vottage - 70V
Internal Power Dhssipation (Note 4}

TO-99 300mW

TO-91 200mw
Operating Temperdture Range

HAT10 -55°C to +125°C

HA710C 0°C to +75°C
Storage Temperature Range -65°C 1o +150°C
Lead Temperature {Scldering, 60 sec) 300°C

Maximum Raotings we hmiting values above which serviceability
may be impaired

BASIC CIRCUIT SCHEMATIC

& ne SR
2w, 3 n,
oy

an

INVER
WU O

HON INVERT NI
amit O
HIRIRD

Al
1ok
"y

—

OAPRRATR 3 1
l

LINEAR INTEGRATED CIRCUITS |

PIN CONFIGURATION

QuTiuer

GHOUND

A PACKAGE
{Top View)
NG
:“ 2 Ground
l:]“ 3 Nen-Inverting Input
4  inverting Input
:]w & NC
6 V-
:)n 7 NC
B8 NC
:]m 9 OCutput
10 NC
—d e 1 vt
12 NC
[+ 13 NC
14 NC

QRODER PARF NOS UATIOA/ULATIOCA

G PACKAGE
1 Ground
:"’ 2 Non-invarting Input
3 taverting tnput
:l" 4 NC
5 v~
j ' 6 Output
:] ' 7 N?
8 v
:l o 9 NC
10 NC

ORDER PART NUS HMA710G/UATIOCG

T PACKAGE

Ground
Non-invorting Input
tnvortu g lnaput

[-BR I LR R S
2
O




SIGNETICS = 4A710 — DIFFERENTIAL VOLTAGE COMPARATOR

ELECTRICAL CHARACGTERISTICS (Note 1)
{Standard Conditions Tp = +25°C, V¥ = 12v, Vv~ =

-G OV unless otherwise specified)

PARAMETERS TEST CONDITIONS m71;‘|:m710c ;mﬂ;':mhx M""';‘:;'HOC UNITS
taput Offset Vottuge Rg < 20082 Nate 3 0§ 16 20 5Q mv
Input Offsgt Current Note 3 075 18 30 50 HA
Input Bras Current 13 16 20 25 HA
Voltage Gan 1250 1000 1700 1500
Output Resistance 200 200 14}
Output Sink Current Av,, 25mV, vy, =0 20 16 25 mA
Response Time Note 2 40 410 ns
Except as noted the followng specitigations apply over the temperature ranges of  -55°C £ T4 < +125°C for the 85710
0°C K Tp s +75°C for the NST10
inpur Offset Voltage Rg < 20082 Notwe 3 1 e 65
Average Temperature Coetficiant | Rg = 5052 T4 = +25°C to +125°C 35 to uvrec
of input Qdfeer Vollage Rg = 605L Ty = +25%C 1o -55°C 27 10
Rg = 50{L T, = 0°C 1o +75°C 5 20
Input Oftess Guesent Ta = +125°C Note 3 025 30 pA
Tq = -55°C Fu-Ny | [ 70 HA
Tp = 0°Ci0 175% ) it 1 6 ) #A
Averogo Temperature Cocteceant | T = +25°C to +326°C 7 T 50 7 nAC
of Input Offset Current TA = +26°C o -66°C 15 5 nA/C
Ty = +26°C 0 +75°C 15 50 MAlC
Tp = +25°C 10 0°C 24 100 BAIG
tvput Beos Cusgpnt Tp = -556°C 27 a5 HA
T = 8% % 40 HA
Input Common Mode Voliage V=10V 50 50 4
Range
Cosuron Mode Rejectian Ratio Rg < 20081 - 80 70 100 88 - 1 =8
Dultgrerrised toprt Woltage ames o i ¥
Voilage Gmn 10006 800
Pasitive Output Level Av, Z5mV 01, <50mA 25 25 32 32 40 40 v
Negatrve Oulput Level &y, =5mv - g -1 0 05 05 0 v
Quitput Sk Current Tp - +125°C, AV, 256ma,V 0 25 17 mA
Tp © -65°C AV, Z5mV Vo =0 10 23 mA
Tp =0°C 10 +75°C AV, 26mV V,, =0 0% mA
Payritve Supply Current You €0 52 52 90 30 mA
Negative Supply Current 46 46 70 10 mA
Power Consumplion o g0 150 150 mvy
I

{Recommended Operating Supply Volteges W' = 12V, ¥~ = _BV)
MNOTES
1 A# voitages are reforenced (o pin F
2 Tho response ume specified s messured with o 100mY nput
stap and o 5mV overdrivo
3 input Offsat Voltoge and Input Qffser Current are spaciiieg
tor output voltege lovels of
MATI0
18V a1 -55%°C
t av ar »25°%C 14V ot +25°C
10V at +128°C 12V o1 +76°C
4  Raung applies tor temperaturos up to (A710 — +125°C
HAT10C — +75%C

HATIOC
1 5V ot 0°C

SiNoLEs
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1 H PRECISION VOLTAGE REGULATOR |;;A723

DESCRIPTION

The pA723 1s a Monohithic Precision Voltage Regulator
tapable of operation n positive or negative supphes as
a serigs, shunt, switching or floating regulator The uA723
contains a temperature compensated reference amplifier,
error amplifier, seriey pass transistor, and current limiter,
with access to remote shutdown

FEATURES

® POSITIVE OR NEGATIVE SUPPLY OPERATION

© SERIES, SHUNT, SWITCHING OR FLOATING
OPERATION |

© .01% LINE AND LOAD REGULATION

© OUTPUT VOLTAGE ADJUSTABLE FROM 2 TO 37
VOLTS

© OUTPUT CURRENT TQ 150mA WITHOUT EX.
TERNAL PASS TRANSISTOR

EQUIVALENT CIRCUIT

oY Ok
1UMPE N TIDN
v
et tusi
CGAPINLALEL = - =
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v B ing PRy
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Yuek
woat
oW NV N M
e
WX At
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AMPLIE ) B Lumml Nt Ao
v uMit NN Vs
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PIN CONFIGURATION

o A PACKAGE
{Yop View)

NG

Curcant Limit
Current Sense
inverting Input
Noninverting input

Vrep
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L -

-
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DT LN -

- =
-
Q
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13 Freduancy Compensation
14 NC

ORDER PART NOS UATZIA/MAT2ICA

L PACKAGE

Current Senso
tnverting tnput
Normnvorting Input

Froquancy Compensation
Currant Limit
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<
o
£
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ORDER PART NOS UAT723L/MAT2ICL

ABSOLUTE MAXIMUM RATINGS

uA723 HAT23C

Pulse Voltage from

V* to V= (80ms) 50V
Continuous Voltage from V* 10 V™ 40V 40V
Input Output Voltage

Differential 40v 40V
Maximum Qutput Current 150mA 150mA
Current from Vggg 15mA
Current from V, 25mA
Internal Power

Dissipation (Note 1) 800mwW 800mwW
Operating Temperature

Range -55 10 +125°C 0 to 70°C
Storage Temperatuyre

Range -65°C to +160°C  ~65°C 10 +150°C
Lesd Temperature 300°C 300°C



SIGNETICS » nA723/723C — PRECISION VOLTAGE REGULATOR

ELECTRICAL CHARACTERISTICS ({Tp = 256°C unless otherwiso specified — Note 1)

PARAMETER (See datinitions) MIN TYP MAX UNITS CONDITIONS
HAT23C

Line Regulation {Note 2} ool 01 % Vou Vin = 12V to V,y = 15V

01 05 % Vout Vip = 12V to V), = 40V
Load Regulation (Note 2} 003 02 % Vour I = TmA to | = 50mA
Ripple Rejection 74 daB f=50Hzt0 10kHz CReg~0

86 dB t=50Hzto 10 kHz CREF = BuF

Short Circuit Current Limit 65 mA Rge = 1082, Vo0 = 0
Retarence Voltage 680 715 750 v
Output Nosa Voltage 20 uV rms BW = 100Hzt0 10kHz Ceg =0

25 uv rms BW = 100 Hz to 10kHz CRgf = 5uF
Long Term Stability 01 %/1000 hrs
Standby Current Dran 23 40 mA Iy =0, Vi, =30V
Input Voitage Range 95 40 v
Qutput Yoltage Rangs 20 37 v
Input Qutput Voitage Dittarantial 30 38 \"

The Following Specifications Apply
Over the Operating Temperaturs Ranges

Line Regulation 03 % Vout
Load Ragulation o6 % Vour
Average Temparature Coefficlent Vin = 12V 10V, = 15V
of Output Voltage 0003 oo1s %/°C IL=1mA 1o ) =50mA
HAT723
Line Regulatian {Note 2} am o1 %Voutr Vip= 12V to Vi, = 16V
002 02 %V out Vin = 12V to V=40V
Load Regulation {Note 2} 003 015 %Vout I = 1mA to Ig = 5GmA
Ripple Rejection 74 dB f=80Hzto VO kHz CRegFr =0
86 a8 t=B5OHz to 10 kHz CREF = 5¢F
Short Circunt Current Limit &5 mA Rge = 1061 Vg, =0
Refaerence Voltage 6.95 715 7356 v
Output Norse Voltage 20 #Y rms BW=100Hzto 10 kHz Creg =0
25 ®V rms BW = 100 Hz to 10 kHz CREfF = 5uF
kS
Long Term Stabulity 01 %/ 1000 hrs
Standby Currsnt Drain 23 35 mA I =0,V,n =30V
Input Voltage Range 95 40 v
Qutput Voltage Range 20 a7 v
Input-Output Voltage Diffarential 30 38 v

The Following Specifications Apply
Qver the Operating Temperature Ranges

Line Regulatir 03 % Vout
Load Regulc 06 % Vout
Average Tempe, atura Coetficient Vin= 12V to V,n = 16V
of Dutput Voltage 0002 0015 %/°C I = 1mA to | = 50mA
NOTES
1 Uniess otharwiva spacifind, Ta = 25°C Vi, = V+ = Vg = 12V, 2 The load and line rogulation specifications are far constant
V=0V, Vo =8V I =~ 1TmA Ry=0 Cy = 100pF CREp=0 junction tempaerature Temperature drift sffects must be taken
and divider impedance as sewnr by srror amplifier  10kil whan into sccount separstely when the unit is operating under
connected as shown in Figure 3 conditions of high dissipation



SIGNETICS » 1 A723/723C — PRECISION VOLTAGE REGULATOR

TYPICAL CHARACTERISTIC CURVES
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SIGNETICS = unAT723/723C — PRECISION VOLTAGE REGULATOR

TYPICAL CHARACTERISTIC CURVES ({Cont'd)
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BASIC uA723 REGULATOR APPLICATIONS

REMOTE SHUTDOWN REGULATOR WITH
CURRENT LIMITING (Vg1 = 2 to 7 Volts)

ANA

HIGH VOLTAGE REGULATOR

{(Vout = 7 to 37 Volits}
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FIGURE 1
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CLOCKED FLIP FLOPS \

MC945F, G - MC845F, P,
MC948F, G - MC848F, P,

MDTL MC930/830 series

G
G

Vee
14010}

91{6]

GND o

GND

Sp
p————————1047)

Thusu clocked thp flops consist of two ditectly cou

pled thp flops operating on Lhe mastus shave  prnciple
The input information s stored i the  maester
when the clogk voltage s hugh and s transterred to the

1hp Map

slave when the clock voltoge 15 tow
This clocked flip flop can be oporatnd in miherthe R 5

or J K mode. For J K operation the Q output «s connected
to 2 clear snpul and the O ouiput s connected 1o @ 50140
put Asynchranous inputs direct set {Sgl and dect clear
(Cp! overrsde the synchronous mputs No matter what
[
clear tnputs prevaill

ther inputs are applied 1o the thip flop the direct set and

The outputs are buifered theroby reducing the possi

tility of crreuit disturbance fram exturnet tine roise

The vutput pull up resistor of the MCO4B8/M .48 has

beon changed from that utibized 1n the MCO45/MCHA5
arder 1o improve the propagstion delay versus-Capacitance
chargceristics

veo vVee
22k 47-} a7
1 <
5, gan <y
(2) 3 o—bet—1 h 4 | t—c 12 {2}
Ca
(2) 4 0—g—4 ok o [ as TR ET:H
Sy T 4
CP &4 GND
2 ?
1 151

(5) Wsod only on MCOAS/MCBAS
(B} Vsed only an MCHAB/MCBAB

Numbar o1 gnd af terminal reprosents pin number 1or (131 ond
Mumber In parenthesis indicatas g

dusel inling packagoes
Aumber for_moetal can

MCO45/MCB45 ~ b 0k
»C948/MCB4A8 - 20k

SYNCHRONOUS TRUTH TABLE

JK TRUTH TABLE
{Connect S5 to @ Coto O

th tne tyy tned J
Sy Sq [ Co Q Sy Ci Q
a X o % a, o o Qn
0 x x 0 a, ! ¢ !
X o o x an o ! 5
1 1 a,
X ] X 0 a,
o x ) \ o ASYNCHRONOUS
TRUTH TABLE
x 1] ¥ 1 L) —
1 1 o X 1 SpiC€pl O a
1 1 x o ' 1 1 NC N
o 1 1 0
1 1 1 1 (%) 1 0 0 1
0 - Low State (morg negativel o o 1 1
1 — High State {more positive) Asynchronous [nputs dl

X — Stato ol tha Input does not affcct tho state of

1ha eircult

U ~ Indaterminate Stato

et sat (Sl and direct
claar (C) overrido the syn
chronous Inputs thoy arc
mdependont af alt oth ¢
inputs

MC945F/MCBASF P
MC948F/MCB48F, P

10
3
4

b

L.

1 Sp
)

P
22—
.
M <2

[2]

<o

ot

MC945G/MCB45G
MC248G/MCB48G

(—
12

s %0 g
(3
|I'-LQT

1)
(13

e I 1]

L—“tﬁ)

c a

{nput Laading Factor

Sand C 2/3

ESpCp T 2
Outpul Losding Focior

MCD4S = 10

MCce45 12

ML S48 @

MCB4E 11

Total Power Dinvipation
MCIAG/MCBAS « 60 mW typ/phy
MCOAB/MCEAB = 70 mW 1yp/phg

Propoganon Dulny Time » 40 ny typ
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