SIEMENS

Video-Pulse Generator TBB 278 B
Preliminary Data CMOS
Features

® Free-running or external synchronization

@ External synchronization optionally with S signal
and PLL or with basic timing signal 70 and
frame reset signal

@ Parallel or serial programming
Line interlacing can be disabled

® Parallel programming:

— 16 systems with firmly assigned line numbers
and pulse widths (CCIR 624-3, EIA RS 343 A,
CCIR AZ 11, HDTV and others)

@ Serial programming:

— Line number per field selectable
between 1 and 4095

— Pulse widths selectable in steps

— ldentification signals for PAL, PAL-M, SECAM
and NTSC color systems

— Equalizing signals and Vsync-interruptors
can be disabled

— TLL-compatible serial interface

— Power-on reset on PAL system

VPDOS053

P-DIP-22

:I'ype Ordering Code Package
BY TBB 278 B Q67100-H8759 P-DIP-22
¥ New type

The TBB 278 B video-pulse generator is an LS| circuit generating the sync, control and
color-subcarrier-window signals that are necessary for controlling cameras, monitors,
mixing consoles and similar items of equipment. Up to 4095 lines and the pulse widths of
output signals can be serially programmed. Alternatively to serial programming,
16 standards or systems based on standards can be selected on a parallel interface or by
switches or hardwiring.
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Pin Configuration Pin Definitions and Functions
top view
(top ) Pin Symbol | Function
W 1 | Voo Supply voltage
Voo [] 1 2 tl Vims
3 Vss Ground
s [ 2 z ] Hiz 19 OSCO Crystal connection/ext. clock
ves []3 20[]Re/8v 18 0SCl Crystal connection
Himg E 4 19 ] 05€0 16 PD PLL output
12 CL/N Clock/parallel programm. input
F2 15 18] osc ! P Prog P
13 D/Ne Data/paratlel programm. input
BiH) [ 6 " :] SY 11 EPS Parallel/serial programming
B E 7 16 ] PO switchover, transfer to serial latch
17 SY Ext. sync signal input
Ps/sw [ 8 15 ] BUN, : yne $19 p
4 Himp Horizontal pulse (line freq.)
pRALL[] 9 wllpme o H/2 Double line frequency
o [ 13{] O/Ng 6 B(H) Horizontal blanking pulse
£pS E 1 12 :l WU, 10 Ci Clamping pulse
7 B Blanking signal
fepotest 20 Rs/8V Vidicon blanking signal output/

output for color-subcarrier-
phase identification signal

S Sync signal
Fr Frame reset signal
22 Vimp Vertical pulse
14 PI/Nc Output for PAL identification

pulse or SECAM identification/
parallel programming input

15 BC/Nb Burst window output

(PAL, PAL-M, NTSC),
color-subcarrier

blanking-window output (SECAM)/
parallel programming input

8 PS/SW | PAL squarewave output/input for
external sync selection

9 PR/LI Reset input for PAL square on
1st field, set input for S9,

S10 on 4th field/

disactivate line interlacing
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SIEMENS
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Functional Description
The block diagram illustrates the basic design of the circuit.

The TBB 278 B is parallelly or serially programmed according to the level on pin EPS.
Pins with names separated by a slash have a different function for parallel and serial
programming.

Parallel Programming (EPS = High)

16 systems can be selected with firmly assigned numbers of lines and pulse widths (see
tables 1 and 2).

Pins CL/Na, D/Ns, PI/Nc, BC/Nb, PS/SW and PR/LI are activated as parallel programming
inputs. In addition to the PS/SW selection of the sync mode, the line interlacing PR/LI can
also be freely selected for all 16 programs (see table 1). In systems S9 and S10 four fields
have the standard line numbers 1023 and 1249, respectively. (Because of the odd
number of lines the fourth field has a different number of lines to the preceeding three fields.)

Apart from the input signal PS/SW, which is effective immediately, parallel systems newly
programmed with PR/LI, CL/Na, etc are not adopted until the following (internal) Fr pulse
occurs, i.e. the TBB 278 B does not start to operate according to the new system until the
beginning of the next frame.

The sync input signals SY and PR/LI (PR only for S9, $10) are effective immediately (see
figure 1).

Serial Programming (EPS = Low)

It is possible to design systems with any line numbers and pulse widths (see table 3). Pins
CL/Na and D/Ne are activated as serial programming inputs, P{/Nc, BC/No, PS/SW and
Re/8V as color-identification signal outputs and PR/LI as a PAL square reset input.

The power-on reset automatically programs the serial register to the PAL-system with
625 lines/frame. Another system can be written in with shift clock CL/Na and data D/Ns,
and transfer by the following (internal) Fr pulse can be activated with a short high-pulse
on pin EPS. (A high pulse that is substantially longer than 5 us will switch the TBB 278 B to
"parallel”, but the information in the shift register will not be lost.) As in the parallel mode,
the TBB 278 B does not start to operate according to the new system until the beginning of
the next frame.

Only the sync selection bit # 1 is effective immediately with the EPS high edge, and
likewise of course the sync input signals SY and PR/LI (see figure 3).

Serial Coding Comprises a Total of 71 Bits:

12 bits 20 thru 211 for line number per field, 1-4095
3 bits for selecting color system
47 bits for flexible setting of pulse widths and delays of horizontal

and vertical output signals as multipies of oscillator basic
timing 10 or of line period H.

6 bits number of equalizing pulses and Vsync-interrupt puises

1 bit with or without equalizing pulses and Vsync-interrupt pulses
1 bit with or without line interlacing

1 bit for selecting synchronization mode

Ns : for external timing = master timing, intern. osc. is disabled.
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TBB 278 B

Functional Description

Systems Selectable on Parallel interface

System Lines/Frame Field/Frame Freq. | Standard

S1 625 50/25 CCIR report 624-3

S2 525 60/30 CCIR report 624-3

S3 735 60/30 Based on EIA RS 343 A

S4 875 50/25 Based on CCIR

S5 1125 60/30 HDTV Japan

S6 1023 60/30 EIARS 343 A

S7 1249 50/25 Based on EIA RS 343 A

S8 1249 80/40 Flickerfree monitors

S9 3 x 256 120 Progressive scanning

1 x 255
S10 3x312 100 Progressive scanning
1x313

St1 1023 30 Progressive scanning

S12 1249 25 Progressive scanning

S13 2046 3 High-definition
progressive scanning

S14 2498 2.5 High-definition
progressive scanning

S15 1251 50/25 Based on EIA RS 343 A

S16 1125 60/30 CCIR report AZ 11

Absolute Maximum Ratings

Ta=—-25t075°C

Parameter Symbol Limit Values Unit

min. max.

Input voltage Vi -0.3 Voo + 0.3 \

Supply voltage Voo -0.3 6 \Y%

Storage temperature Tstq -50 125 C

Total power dissipation Puot 500 mw

Power dissipation per output Pa 50 mwW

Operating Range

Parameter Symbol Limit Values Unit

min typ. max.

Supply voltage Voo 45 5 5.5 \'

Supply current Ioo 5 mA

(without output load)

Operating frequency Jfosc 15 MHz

Ambient temperature Ta -25 75 C
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TBB 278 B

DC Characteristics

Ta=25°C

Parameter Symbol Limit Values Unit Test Condition
min. ’ typ. \ max.

Inputs

P1/Nc, BC/No (OSCO for

SY, PS/SW, OSCI, OSCO ext. clock)

H-input voltage Vin 0.7 Voo Voo \

L-input voltage ViL 0 0.3 Voo |V

Input capacitance Ci 10 pF

Input current I 1 pA

Inputs (TTL-compatible)

EPS, CL/Na, D/Ns

H-input signal ViH 2 Voo \Y

L-input signal ViL Vss 0.8 \

Input capacitance C 10 pF

input current I 1 uA

Outputs

H/2, B(H), C, B

PI/Nc, BC/No, PS/SW, Re/8V

H-output voltage Van 45 Voo \ lan=2.5 mA

L-output voltage VaL 0 0.5 \ Iat=2.5mA

PD

H-output voltage Van 4 Voo \ ITan = 100 A

L-output voltage VaL 0 1 \% IaL = 100 pA

0SCo

H-output voltage Van 4 Voo \ Ion = 200 pA

L-output voltage Vao 0 1 \ loL = 200 pA

Hlmp, S, FR, Vimp

H-output voltage Van 4.5 Voo \ Ion=5mA

L-output voltage Vau 0 0.5 \ lao=5mA
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AC Characteristics

Ta=25"C
Parameter Symbol Limit Values Unit | Test Condition
min. ’ typ. ‘ max.
Inputs
CL/Na
Clock period fcu 1 us
D/Ne :
Data setup 1s0 50 ns
Data hold HD 50 ns
EPS ,
Transfer pulse, duration 1 2 us
Propagation time 1P 50 ns OSCO clock
; edge to
i signal o/p
PR/LI }
PAL square reset, duration 1PR 100 ns
Outputs
H\mp, S, FR
Rise time 1LH 15 ns CL=20pF
Fall time tH 5 ns CL=20pF
H/2, B(H), C;, B, Vimp
PI/Nc, BC/Np, PS/SW, Re/8V
Rise time fLH 50 ns C.=20pF
Fall time THL 20 ns CL=20pF

Synchronization
(applies to parallel and serial programming)

Synchronization of Slave with Combined S Signal

A PLL compares the phase of the internal and external S (H) pulses and adjusts the
oscillator frequency accordingly. The S (V) signal resets the V counter to the beginning of
the field if the phase difference between the external and internal S (H) pulse is smaller
than+ 8 ro (see Lock Detect LD). Master and slave must be programmed for the same
system (same number of lines and equalizing signals). Vime, S(V), B(V) and Fr will appear
on the slaves’ outputs if the line number of the master is smaller than that of the slave. The
Vimp, S(V), B(V) signals will be shortened by one half line.
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T3F siave
BB40Y 5=
S6pF TBB2788B 360
'l ostl StH ot kQ
T I 1
100
" H-Counter V-Counter PO,
MASTER
osco] PLL
- ) K - LD
s /8V only 39pF
osti Active for e R R 128
22pF PAL or PALM T
Ry/By L& PR/LI
4
MHze TBBZ']B.BS ! E___ 3.9n£=
Sy R X Stv)
H 0SC0 Pulse Separation StHlg
22pF BEELS
’°°|3F_:1VL S

Exampie: master with 4-MHz
crystal oscillator for PAL 625.
slave with LC oscillator and PD filter.

1ES00BS4

Synchronization with Master Timing and Fr Reset

Same timing: master and slave are synchronous. After any disturbance the next falling
edge of Fr resets the V counter to the beginning of the frame and the H counter to the
beginning of the line. The supply to the oscillator inverter is disabled and thus OSCI too.

MASTER
22pF
0sCI
Fr
f,=—= | TBB 2788
Re/8V
it 0sC0
22pF

SLAVE
BB 278B
Master Timing # H-Counter V- Counter

0sC

(K > CLK

R R R
SY
PR/LI
IES 00855

This kind of synchronization is advisable for high-definition systems because less jitter is
produced than with the PLL.

Semiconductor Group

499




SIEMENS TBB 278 B

Line Interlacing
(applies to even and odd numbers of equalizing pulses)

1st Field 2nd Field

2nd Field —% 1st Field 2nd Field —

1 N+2

t

Line 2N
No.

t | |

|
S{V) ‘|‘Isf||2nd|;|3rd| Ysne Pulse |‘Isf|“|2nd|1|3rd|:
| 1 i

1£T00856

Systems with Line Interlacing

The 1st field begins with a whole line and ends after a half.

The 2nd fields begins with a half line and ends with a whole one, so it is automatically
written into the spaces between the lines of the 1st field.

Both fields are initiated by the 1st Ve pulse, each have (N + 1/2) lines and produce a
frame of (2N + 1) lines.

(NB: Because of the finite picture flyback time the first lines of a field are not as visible as
iltustrated above).

Systems without Line Interlacing

The same field is written each time, into the same raster as the previous one. The field
begins and ends with a whole line.

Field = Frame —-- ~=—=- -

2
Line No. IN/]/1\/|//l/L N !

‘ T
| I, - |

S(V) ‘I 1st|‘;|2nd|i|3r‘d” I 1sf||2nd|i|3rd|
I | |

2
T
1
|
|
i

[ET00857
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1
Random Field -—————— 4——1 ;
S(H) Last S(H)Pulse !
It Vsync Pulse '_—1st Pre-equalizing Pulse

| _ ting Puse
P LR RRECH 1 e TN sl

Admissible Range for
PR/LI Input Signal

In Serial Mode(PAL,PALM)
Example: PAL Reset with Ry/8V Pulsein Line #7

PR/LI |0
|
Field X Fielg 1 X Fied2 ‘
In Parallel Mode {only S9, S10)
PR/LI LI="H"= with Line Interlacing
keep LI
stable
PR/LI LI ="L" = without Line Interlacing
Field X (" Field 4 Field 1
J—.
TET00858
Figure 1

Timing Diagram for PR/LI Signal
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SIEMENS
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SIEMENS

Table 1

Parallel Programming

I

hl

i H

uoyez * 1

-lUOJYoUAS ! "

S Yim 1
apow

jopeoso : H

R

10 ke

H

a

uonez H

-IUDIYOUAS | 1

HAUIM

%0010 q
|eulaixe

Ho H

1

MS /Sd N

10

F

H H
H i H
17, H
1 H
H 1
H 1
hl i 1
1001
H H
H H
1 H
1 H
H 1
H 1
1 1
Rl 1
aN uz
/a - /d

Buipod

:

H H . H
[H H H
I'H 7 H
H 1 H
. . :

H . 1°'H
CH 1 H
IH &3 H
CH oW H
[T

T H H
1 H ' H
T H H
i H H
T HH
T H G H
T HH
.1 H H
S9N . I sd3
/08 ; /dd

85 Ny LS utay)
e =11 404
Buoepsyul
aul| sonposd 0y
2/, AQ paseasout si
Play/saul §0 JsquinN
‘«H, =740}

2, AQ paonpal si
pIol/saUIl JO J3qUINN
“«H, =11 104

psajgnop
st Aouanbayy awel4
‘Buioeiaiul
Bul| ajeulUNS
012, Aq pasonpal s
pIay/sault 4o JaquinN
%W = 7404

sylewal

8YIECO
c0se’o
15e't
8cLC'}

20sc0
BlatAy
¢0se’o
99520

Y9510
¢05c'0
ElaTAY
8rleco
LZSE°0
£vSe0
£096%°0
50
wz\
of

9’8
8966°C
9€662°0
¥99582°0

8966'C
£8¢6'€
8966
2£826'E

868.°CH
8966'¢C

[A %4
or9'8

009'S
8rv9's
ce0y
000y
ZHI/

osof

[o]3

e
ve

cl
cl

9
9
o)

11T
i g nbg
© 4o "ON

09 ' 0g
0S s¢
gz
€
se
og
001

ocl :

i

08 ; o
05 | &2
09 €

09 oe .
0S Se
09 , oe
03 | 0f
0s se

play wEm.__w
zH/Aouanbaiy
anjolg

w\ﬂ
%298 ¢ Seti

% S28

Lsel

86v¢
9r0C

eével
€201

ELE <L CIE~ €
GGe© 1962 €

% ve9
% ve9
Ll
Y 298

hLlEY
% L9
% ¢9e
hele

P18y
Jad
saunt

6vcl
(3248
€201
Gekt

/8
SEL
§es
29

aweuy

Jad

saunn

als
Sis
vis
€is

' (43
LIS
ols

6S

8s
L8
98
S8

vs
€8
(43
1S

wasis

) PRILLI: talling edge sets TBB 278 B to 1rst field

503

Semiconductor Group



TBB 278 B

Pulse Widths for Systems Selectable in Parallel Mode

SIEMENS

Table 2
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2 No Equ. & Int. in middle of line. Int. corresponds to S(H) shifted. See figures 4 and 5.
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Pulse Diagram for Serial Programming
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As an example the PAL system with 625 lines is entered in the register, which is written in

SIEMENS
Coding for Serial Programming
automatically at power-on reset.

Table 3
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number of Vsyne pulses

equalizing pulses. Different numbers of equalizing and Vsync pulses cannot be programmed.

number of pre-equalizing pulses =
507

* Number Equ. & Int.
Semiconductor Group



TBB 278 B

SIEMENS

- Co- S
x - s
- ok s
i e .
X ! X w .
nb3 no
19800131
L e A U L flews
FTTTT1 1111 e LTyttt .S
I « I 8
Buipsaju] su ou Joy ssa) wc_._m —h T
L e e e T s
~{[=tHis Wil b s S
L L T i dn i i LT Tl | s
dw AlS___| T ;zmlIIvTT
'AQ duly) 'AG - o nb3 : "
56— —
L] 5 | j_ [ &
:.:mml'_ (A% | uut_:m:.:mm.': (A)8Y 1 ,
L€ < |
% B2 F u«v —.. m
R ng H‘ ng
PRUINS(H)g (H1g
I— o — “ip
le‘ nE~> n_.E>D > T n.E> 95>D
"M 1T 1111111
ZsN LN N L-N S 9 € 7 L fieNz NZ ON 3l ;
P13l puz PRl §s| P1ai4 puz

Figure 4

Even Number of Equalizing Pulses

Composite Frame Signals for

508

Semiconductor Group



TBB 278 B

SIEMENS

X - s
- Tx ’ S
X ' X ’ S

wmnbs 7

- - xS
,
,
[

2980131

BRRR

BuraejuaguJauiy ou Joy §58) auM 7/, —mmr

L 0]
L1

‘Evmﬂm ;
LE[E::_ 111
dw A>ym |
~>D 95>D|'_ .Il|a=:>DAtl
] G
:.:mmiri;vmm
-
H‘_HA (nlg
:.:m* < PIISIH)G
E— 5 "
W QEH> EE>OI' _ll|.|[. QE_>’|'IU||Q§>D!'I
INON BN ST €T LNz N ON 2uly
———-——P134 pZ - PR ISt — m——e—fm——— P34 PUZ ,

Figure 5

509

Composite Frame Signals for Odd Number of Equalizing Pulses

Semiconductor Group



TBB 278 B

SIEMENS

‘quio)

€99800131

(W1Vd Tvd)

N e I R _ M

——Id——=4 (WvJ3S)Id

{ISINWVd
1d vd} 1d

~P8-—12a0 28

3ADM3JDNDS Tvd X Sd

IJLJ

.t.;_

U] { 20ksy o [

O €= |
~nb3 O j=— nb3

] Ya4od Jucdd = a S

Trr

T | (H)%y

S S 2

i — iy

In . Hi8

| er

Yz —

%49V aunt e

% gziVauriy

Line-Period Output Signais

Figure 6

510

Semiconductor Group



SIEMENS

TBB 278 B

Table 4

Pulse Widths for Auxiliary Color Signals

PAL SECAM NTSC PAL-M
S, Himp, Vim, refer to parallel system S1 refer to parallel system S2
Ve, B, B(H), C1
1o 0.5us 0.5us 0.4965 us 0.4965 us
BC 2.25us 4510 7.00us140r0 | 25 us 5 1o 25 us 5 10
DBC 7.00 us 14.0 1o 0 6.75u5 13.510 7.25u8 14510
Pl 475us 9510 | 1200us24 1o - 475us 95710
RB/8V 10 us20. 1o - - 10 1820 1o
D8V 13.5 us27.010 - - 13,5 us27.010
Field: BC suppression (line number)*
4-1 623... 6 6225 ... 22 523... 6 523... 8
1-2 310... 318 311. ... 335 261 ... 269 260 ... 270
2-3 622... 5 6225... 22 523... 6 522... 7
3-4 311...319 311. ... 335 261 ... 269 259 ...

*x)

*) Assumption: line # 1 begins in all systems with the first Veync pulse
**} In SECAM 1 BC appears during lines 7-15 and 320-328

Semiconductor Group
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