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General Description Features

 ICS2008A

Block Diagram

SMPTE Time Code Receiver/Generator

ICS2008A Rev D 1/26/99
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New, Improved Features

• Time Code Burn-in Window with programmable
position, size and character attributes

• Internal Timer, allows 1/4 Frame MIDI Time Code
Messages

• LTC edge rate control, conforms to EBU Tr and Tf
specification

• Improved video timing lock during VCR pause and
shuttle modes

• VITC search mode, will search through VBI lines until
VITC is found

• New UART frequency of 38.4 K baud for tape transport
control

• Improved video output performance
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ICS reserves the right to make changes in the device data identified in
this publication without further notice. ICS advises its customers to
obtain the latest version of all device data to verify that any
information being relied upon by the customer is current and accurate.
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Pin Descriptions
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PIN NUMBER PIN
NAME TYPE DESCRIPTION

TQFP PLCC

12, 10 18, 16  Y1, Y2 AI Video inputs from camera or other source. NOTE: This is also the Y
(Luma) input for S-VHS and HI-8 systems.

11, 4 17, 15  C1, C2 AI C (Chroma) inputs for S-VHS and HI-8 systems. In NTSC systems, this
pin should be tied to its respective Y input.

15 21  DTHRESH AI Data Threshold bypass input.
13 19  STHRESH AI SYNC Threshold bypass input.
14 20  CTHRESH AI Clamp Threshold bypass input.
8 14  Y OUT AO Video output. This is also the Y (Luma) output in S-Video mode.
7 13  C OUT AO C (Chroma) output for S-VHS and HI-8 systems.
41 3  FRAME AI Color Frame A/B input. This input is self biased (See Applications).
42 4  CLICK AI LTC SYNC input. This input is self biased (See Applications).
44 6  LTCIN+ AI SMPTE LTC input+. This input is self biased (See Applications).
43 5  LTCIN– AI SMPTE LTC input–. This input is self biased (See Applications).
1 7  LTCOUT AO SMPTE LTC output

20 26  LRCLK O SMPTE LTC receive clock output.
22 28  VITCOUT O SMPTE VITC output to video mixer circuit.
21 27 VITCGATE O VITC gate indicates VITC code is being output for video overlay.
18 24  TxD O UART Transmit data
16 22  RxD I UART Receive data
17 23  CTS* I Clear to Send
19 25  RTS* O Ready to Send

4 10  XTAL1 I 14.318 MHz crystal input. This pin may be driven directly from a TTL
14.318 MHz source.

3 9  XTAL2 O 14.318 MHz crystal oscillator output.
2 8  LFC AI External RC circuit.

24, 23 30, 29  A1-A0 I Address bus
27 33  IOR* I Read Enable (active low)
30 36  IOW* I Write Enable (active low)
25 31  SMPTECS* I SMPTE port chip select (active low)
26 32  UARTCS* I UART chip select (active low)
40 2  RESET I Master reset (active high)

38–31 44–37  D7-D0 I/O Bi-directional data bus
39 1  INTR O Interrupt Request (active high)
5 11  AVDD P Analog VDD

6 12  AVSS P Analog Ground
29 35   VDD P Digital VDD

28 34   VSS P Digital
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Functional Description
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Hardware Environments
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LTC Input
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LTC Output
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Video Inputs
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Video Output
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SMPTE SYNC Sources
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Video Timing Generator
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Overlay Character Generator
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Interrupt Timer
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Processor Interface
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SMPTE Registers
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Interrupt Control/Status

LRI (LTC RCV Interrupt)
LXI (LTC XMT Interrupt)
VLI (Video Line Interrupt)
LRIEN (1-enable, 0-disable)
LXIEN (1-enable, 0-disable)
VLIEN (1-enable, 0-disable)
TMI (Timer Interrupt)
TMIEN (1-enable, 0-disable)

7   6   5   4   3   2   1   0 SMPTE0

*SCETPMS 1A 0A RETSIGER

0 0 0 sutatS/lortnoCtpurretnI0ETPMS

0 0 1 sutatSETPMS1ETPMS

0 1 0 sserddAretsigeRtceridnI2ETPMS

0 1 1 ataDretsigeRtceridnI3ETPMS
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LTCLOCK CODEDIR LTC RECEIVER STATUS

0 X   Looking for SYNC pattern

1 0   Receiving LTC (FORWARD)

1 1   Receiving LTC (BACKWARD)

SMPTE Status Register

FRAMEIN (input = 1-high, 0-low)
CLICK (input = 1-high, 0-low)
LTCLOCK (1-locked, 0-not locked)
CODEDIR (1-bkwd, 0-fwd)
Reserved
VLOCK (1-locked, 0-not locked)
FIELD
FRAME (PAL only)

7   6   5   4   3   2   1   0 SMPTE1

Indirect Address Register

ADDRESS
Reserved
AUTOINC (1-increment, 0-hold)

SMPTE27   6   5   4   3   2   1   0

Indirect Address Register

SMPTE37   6   5   4   3   2   1   0
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Burn-in Window Column

Column

IR28

Burn-in Window Line

Line (00 - disable)

IR29

7   6   5   4   3   2   1   0

7   6   5   4   3   2   1   0

7   6   5   4   3   2   1   0

VITC Write Line 1

Write Line #10-40 (N+10)
Reserved
VITC Write Enable (1-enable)

IR2E

7   6   5   4   3   2   1   0

VITC Write Line 2

Write Line #10-40 (N+10)
Reserved
VITC Write Enable (1-enable)

IR2F

Burn-in Window Registers

IR2A – (Frame)
IR2B – (Seconds)
IR2C – (Minutes)
IR2D – (Hours)

7   6   5   4   3   2   1   0

Tens Ones

EDOC RETCARAHC EDOC RETCARAHC

0 0 8 8
1 1 9 9
2 2 A esUtoNoD
3 3 B ?
4 4 C _
5 5 D �
6 6 E �
7 7 F knalB
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Video Control Register

GENLOCK ENABLE (1-lock, 0-freewheel)
VTRES - Video Timing Reset (1-reset)
VSYNCEL - Video SYNC Source Select
VITCSEL - VITC Source Select
VOUTSEL - Video Output Select
VID1_S - Video1 S-Video Select
VID2_S - Video2 S-Video Select
PAL/NTSC (1-PAL, 0-NTSC)

7   6   5   4   3   2   1   0 IR32

VITC Read Line 1

Read Line 10-40 (N+10)
CRCERR (1-error, 0-OK) (r/o)
NOCODE (1-no code, 0-code) (r/o)
VITC Read Enable (1-enable)

IR307   6   5   4   3   2   1   0

VITC Read Line 2

Read Line 10-40 (N+10)
CRCERR (1-error, 0-OK) (r/o)
NOCODE (1-no code, 0-code) (r/o)
VITC Read Enable (1-enable)

IR317   6   5   4   3   2   1   0



4

 ICS2008A

 ��5*����%
C���
���
��
���&
��
�
1
�
������
���
�
���
��
1�
��������
%��
2
��
 ?;
�
�
��)
>����2
��&
2���
�������
��
%���&
�
���

�
��������
%��
2
��
A��-
�
�
��)

�
��������

� ���
�����	
���
�����
��
�
���
����
�������
���
�
���
�
��
�����
2�
��
���
0
���
;
��
���������
2
��
�����)
���
������
�
���
�
��
���1��

�
 ���
���1��

�
���
���
����
����
���)

��������
�����	
���
������
�
����

!-�!���!�%
��
�
1
�
�������
���
;�-
������
����
����)
�� ��
����
�
��
'+
� ���
�
��
���
����
 �
���
2�
��
�9:
����
�
��
+#
����)

��&)�!!�%
��
�
1
�
��������
���
;�-
�����
�����
��
���
;�-
������
����)
C���
�����
��
%���&
���
�����
��
�
;�-
������
�����

�
��
������
1�
���
��������
;�-
�BA-
������)
>����4
2
��&
2���
���
��
���&
���
���
��
�
;�-
�����
2
��
��
����
���
�����
��
 ���
����)
���
 �
���
;�-
������
�
 �����
����
1�
��
������
1�
���
��
���
�BA-
�������)

�&��+�!��%
��
�
1
�
��������
���
������
���
���
;�-
������
�
����	
�
�
���

����)
?
#
�������
���

�������
3,)"3<
�$%
����	
���
�
3
�������
���
;�-
����
��
����	)
C���
���
;�-
����
��
����	

���������
�����
������
��
���
;�-
������
�
����	
�
�
���&
���
����	
����

�
�
���
���1���
1�����
1�
��

����
��
���
�
�
���
��
����
����
��
�
�
�
���
�����
��
##3
2
��
������

�
���
;�-
������
�
����	
����
��
��
���
�����
����
����
��
���
;�-����
��
����	)

��&!*�%
��
�
1
�&
2���
���
��
3&
���1���
������
��
;�-
����
��
���
;�->:�
������
�
�)
;�=�A

�
��������
%��
2
��
 ���
��������
;�-
�BA-
������
 ��
������
 ����
����

��������
;�-
������
���
������
����)
���
����
��
1�
����
1�
���
;�-
������
����
������
1�
������

���
���
�����
����
�?�
1�����
1�����
���
;�-�A
1
�

�
���)

������*��%
�����
1
��
������
 ���
;�-
������
�
����
������)
0�����
##&
#3&
3#
���
33
������
�����
��
�
���
�
��
+&
�
�
��
����
��
-;�-G&
;�-
����
��
����
�������
������
���
2�
��
��
��"/
�������
����
��
���
����
�����)
-���
������
1�
��	��
��
�
��1��
;�=�A
1�����
�����
��
���
;�-
�BA-
������)
>����2
��&
��
���������
����
���
1�
���������)

���,1��!��%
 ��
�
 1
�&
 2���
 ���
 ��
 3&
 ������
 ���
;�->:�
�
�
��
1�
�
�
�
���
������)
C���
�������
��
#&
���
;�->:�
�
�

�
��
������
������
2
��
��
�
�������)

������*�%
��
�
1
�
����
���
�
����
��
�
��
���
;�-
���
�
������)
���
������
��
�

�
�������1��

�
"�9

���������
����
6',�9
��
7(�9
����������
��
#0:
8
63#�10)
C���
��
�
���
����

�
���
��
%���&
�����

�
��
;�-
���
�
������)

�����
����
�2�
2�
��
����
���
�����&
��"H
���
��"*&
�������
���
;�-
������
�
1
�
����)
���
������
�
����	
���������

�
�
3'4
1
�
�
�
���)
���
�����
����
1
��
��
��"*
���
���
����)
����
1
�
��@�
���
�2�
����	�)
���������&
���
;�-
������
�
1
�
����

�
���

����
����	
�
�
���
1�
���
�
�
���
�����
73&
����
�
�
���
1�
�2�)
�
���
�����
���
<#
1
�
�
���
���
����
;�-
�����&
���
;�-
�����
����

�
���
1
�
����
�
�
���
1�
<#)

�

;�-
��
-���	
8
3,)"3<
�$%85.
�
���
0����
736
�

;�-
9
�
����
8
;�-
��
-���	8'
�

;�-
/����
����
8
;�-
9
�
����8<#

���
��1��
1���2
���2�
���
�
�
���
������
���
����
��
���
����
��������
����
;�-
�����
�����)

7   6   5   4   3   2   1   0

Video Interrupt Line Register

Video Interrupt Line (1 to 64)
Reserved

IR33

LTC Control Register 1

EDGERATE (1-25�sec., 1-50�sec.)
LXTFREE (0-LTCYNC start)

(1-free start)
Reserved (Set to zero)
LXCLKSEL (0-internal clock)

(1-LTC receive clock)
LTXEN LTC Transmit Enable
LTC SYNC (00-video, 01-CLICK)

(10-LTC RCV, 11-Software)
LTCOUTSEL (1-digital, 0-analog)

IR347   6   5   4   3   2   1   0
LTC Control Register 2

LTCGAIN LTC Output Gain
0: off 4: -24dB 8: -12dB C: 0dB
1: 5: -21dB 9: -9dB D: 3dB
2: 6: -18dB A: -6dB E: 6dB
3: 7: -15dB B: -3dB F: 9dB
Reserved

IR357   6   5   4   3   2   1   0

LTC Bit Time (write only)

IR36 – (low byte)
IR37 – (high byte)

7   6   5   4   3   2   1   0

LTC FRAME RATE DIVIDER VALUE
30 Hz BA6h

29.97 Hz BA9h

25 Hz DFBh

24 Hz E90h
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Timer Value (w/o)

TMRVAL [7:0]

IR3C7   6   5   4   3   2   1   0

Timer Control (r/w)

TMRVAL [9:8]
Reserved
CLKSEL

(00-LXCLK, 01-LRCLK)
(10-reserved, 11-100 kHz)

RUN (1-run, 0-stop)

IR3D7   6   5   4   3   2   1   0

Burn-in Window Attributes

BLINK  [1-blink, 0 -stable]
WINATTR

(00-white on black)
(01-black on white)
(10-white on background)
(11-black on background)
(10-reserved, 11-100 kHz)

WINSIZE
(1-large, 0-normal)

HSF (1-enable, 0-disable)
Reserved

IR3E

LTC Soft SYNC (w/o, no data)

7   6   5   4   3   2   1   0 IR3F

7   6   5   4   3   2   1   0
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7 6 5 4 3 2 1 0
LTC 00 BINARY GROUP 1 FRAME UNITS

Read 01 BINARY GROUP 2 COLR FRAME DROP FRAME FRAMES TENS
02 BINARY GROUP 3 SECONDS UNITS
03 BINARY GROUP 4 PHASE CORR SECONDS TENS
04 BINARY GROUP 5 MINUTES UNITS
05 BINARY GROUP 6 BG FLAG 55 MINUTES TENS
06 BINARY GROUP 7 HOURS UNITS
07 BINARY GROUP 8 BG FLAG 75 UNASSIGNED HOURS TENS

LTC 08
Write . . . SAME BIT DEFINITION AS LTC READ BUFFER

OF
VITC 10 BINARY GROUP 1 FRAME UNITS

READ1 11 BINARY GROUP 2 COLR FRAME DROP FRAME FRAMES TENS
12 BINARY GROUP 3 SECONDS UNITS
13 BINARY GROUP 4 FIELD MARK SECONDS TENS
14 BINARY GROUP 5 MINUTES UNITS
15 BINARY GROUP 6 BG FLAG 55 MINUTES TENS
16 BINARY GROUP 7 HOURS UNITS
17 BINARY GROUP 8 BG FLAG 75 UNASSIGNED HOURS TENS

VITC 18
Read2 . . . SAME BIT DEFINITION AS VITC READ1 BUFFER

1F
VITC 20

Write . . . SAME BIT DEFINITION AS VITC READ1 BUFFER
27

Regs 28 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - BURN-IN WINDOW COLUMN - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
29 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - BURN-IN WINDOW LINE - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - FRAMES - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - SECONDS - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - MINUTES - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2D - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - HOURS - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2E VITC1WE 0 0 - - - - - - - - - - - VITC WRITE LINE 1 - - - - - - - - - - -
2F VITC2WE 0 0 - - - - - - - - - - - VITC WRITE LINE 2 - - - - - - - - - - -
30 VITC1RE NOCODE1 CRCERR1 - - - - - - - - - - - VITC READ LINE 1 - - - - - - - - - - -
31 VITC2RE NOCODE2 CRCERR2 - - - - - - - - - - - VITC READ LINE 2 - - - - - - - - - - -
32 PAL VID2_S VID1_S VOUTSEL VITCSEL VSYNCSEL VTRES GEN_EN
33 0 0 - - - - - - - - - - - - - - - - - - - - - - VIDEO LINE INTERRUPT (LINE#) - - - - - - - - - - - - - - - - -
34 LTCOUTSEL - - - - LTCSYNCSEL - - - - LTXEN LXCLKSEL 0 LTXFREE EDGE RATE
35 0 0 0 - - - - - - - - - - - - - - - - - - LTC GAIN - - - - - - - - - - - - - - - - -
36 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  FRAME RATE (low byte, write only) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
37 0 0 0 0 - - - - - - - FRAME RATE (high byte, write only) - - - - - - -
38 reserved
39 reserved
3A reserved
3B reserved
3C
3D RUN CLKSEL 0 0 0 TIMER VALUE (high)
3E 0 0 0 HSF WIN_SIZE WINDOW ATTRIBUTE BLINK
3F -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   SOFT LTC SYNC (write only, no data)   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - TIMER VALUE (low byte, write only) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Indirect Register Map
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UART Registers
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UARTCS* A1 A0 REGISTER

0 X 0   UART Command/Status Register

0 X 1   UART Data Register

UART Command Register

Bit Rate (00 - 9600, 10 - 38.4K)
(01 - 31.25K, 11 - Reset)

Reserved
TC1, TC0 Transmit Control

00 - RTS* – low, Tx IRQ disabled
01 - RTS* – low, Tx IRQ enabled
10 - RTS* – high, Tx IRQ disabled
11 - RTS* – low, Transmit BREAK,

 Tx IRQ disabled
   RIE - Receive Interrupt Enable

UART0 (write)7   6   5   4   3   2   1   0

UART2 Status Register

RBF – Receive Buffer Full (1-Full)
TBE – Transmit Buffer Empty (1-Empty)
Reserved
CTS – Clear-to-Send (0-Active)
FE – Framing Error (1-Error)
OV – Receiver Overrun (1-Overrun)
Reserved
IRQ – Interrupt Request (1-Active)

UART0 (read)

UART Data Register

UART17   6   5   4   3   2   1   0

7   6   5   4   3   2   1   0
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Absolute Maximum Ratings

# �
��
�	���! �
���
� $�$�$�$�$�$�$�$�$�$�$�$�$�$�$�$�$�$� %&������'%&�

���
�	����! �
���
� $�$�$�$�$�$�$�$�$�$�$�$�$�$�$�$�$�$�$�$�� ()&�������)%&�

�����	��������� 
�����*+, $�$�$�$�$�$�$�$�$�$�$�$�$�$�� %$)����������� %$)��

�����	������������*+, $�$�$�$�$�$�$�$�$�$�$�$�$�$�$�$�$�� %$)�������'$%��

-���
�,
��
 ��
�� $�$�$�$�$�$�$�$�$�$�$�$�$�$�$�$�$�$�$�$�$�$� �$%�����

��������
�1���
�����
�
����
�����
��������	
��
���	���
���
�1���
���
�����
���������
������
��
���
���
��)
��
�

�
�
������
���
��
����)
>�����
��
���
���
��
��
�����
������

�
���
�����������&
���
����
�
���
���
���
���

���
��)

���.�%&������'%&�/������.�)����%0/��*+,�.�%�

DC Electrical Characteristic

PARAMETER SYMBOL MIN TYP MAX UNITS

Digital Inputs
   Input Low Voltage
   Input High Voltage
   Input Leakage Current
   Input Capacitance

VIL
VIH
IIL
CIN

 –0.5
2.0

0.8
VDD+0.5

10
7

V
V
mA
pF

Digital Outputs
   Output Low Voltage (IOL = 4.0mA)
   Output High Voltage (IOH = 0.4mA)
   Tri-State Current
   Output Capacitance
   Bi-Directional Capacitance

VOL
VOH
IOZ

2.4
0.4

10
10
10

V
V
mA
pF
pF

Analog Inputs
   Video Input Voltage (Y1, Y2, C1, C2)
   LTC Differential Input Voltage
   LTCIN+, LTCIN–, CLICK, FRAME input voltage
   CLICK and FRAME bias voltage

0.1
–0.3

1.0

VDD/3
VDD+0.3

Vp-p
Vp-p

V
V

Analog Outputs
   Video Output Voltage (YOUT, COUT)
   LTC Output Voltage (Volume set at max.; Iout=35mA)
   LTC Output Voltage Amplitude Control Step
   LTC Output Voltage Amplitude Range

1.0
2.0
3
33

Vp-p
Vp-p
dB
dB

Analog VDD Supply Current
Digital VDD Supply Current

 IDD1
 IDD2

50
5

mA
mA
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AC Electrical Characteristics
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FIGURE 3 — Host Processor Bus Timing

PARAMETER SYMBOL MIN TYP MAX UNITS

Address setup to IOR* or IOW* command tACS 20 ns

Address hold from IOR* or IOW* command tAH 10 ns

Read pulse width tRD 150 ns

Access time tACC 150 ns

Output enable access time tOE 50 ns

Data hold from IOR* high tRDH 10 ns

Read command inactive time tRHRL 70 ns

Write pulse width tWR 150 ns

Write data setup to IOW* high tWDS 20 ns

Write data hold from IOW* high tWDH 10 ns

Write command inactive time tWHWL 70 ns

CS* inactive time (Note 1) tCHCL 20 ns
UART Port Bit Rate      (Command Register [1:0] = 00)
UART Port Bit Rate      (Command Register [1:0] = 01)
UART Port Bit Rate      (Command Register [1:0] = 10)

9.6
31.25
38.4

kHz
kHz
kHz
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Video Outputs
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Fig. 4 - Crystal Oscillator

Fig. 5 – Threshold Bias

Fig. 6 – S-Video Input

Fig. 7 - Video Output

Fig. 8 - Self Biased Inputs
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Reading VITC
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Generating VITC
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PLCC 44-PIN
PACKAGE

Ordering
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ICS reserves the right to make changes in the device data identified in
this publication without further notice. ICS advises its customers to
obtain the latest version of all device data to verify that any
information being relied upon by the customer is current and accurate.
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Ordering
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TQFP 44-PIN
PACKAGE

ICS reserves the right to make changes in the device data identified in
this publication without further notice. ICS advises its customers to
obtain the latest version of all device data to verify that any
information being relied upon by the customer is current and accurate.

lobmyS NIM MRON XAM

A - - 02.1

A1 50.0 01.0 51.0

A2 59.0 00.1 50.1

D .CSB00.21

D1 .CSB00.01

E .CSB00.21

E1 .CSB00.01

L 54.0 06.0 57.0

N 44

e .CSB08.0

b 03.0 73.0 54.0

c - - 01.0


