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6 D�� Date input Input serial data at rising edge of shift clock,
starting from the lower bit.

5 D��� Date output Outputs serial data at falling edge of shift
clock, starting from the lower bit. This is N-
ch open-drain output pin.

9 STB Strobe Initializes the serial interface at rising or
falling edge to make TP6312E waiting for
reception of command. Data input after STB
has fallen is processed as command. While
command data is processed, current
processing is stopped, and serial interface is
initialized . While STB is high, CLK is
ignored.

8 CLK Clock input Reads serial data at rising edge, and outputs
data at falling edge.

44 OSC Oscillator pin Connect a resistor to this pin to determine the
oscillation frequency to this pin.

15 to 20 Seg�/KS� to
Seg	/KS	

High-voltage output Segment output pins (Dual function as key
source)

21 to 25 Seg
 to Seg�� High-voltage output
(segment)

Segment output pins

37 to 32 Grid� to Grid	 High-voltage output
(grid)

Grid output pins

26, 28 to
31

Seg��/Grid�� to
Seg�	/Grid


High-voltage output
(segment/grid)

These pins are selectable for segment or grid
driving.

42 to 39 LED��to LED� LED output CMOS output. +20 mA max
10 to 13 KEY� to KEY� Key data input Data input to these pins is latched at the end

of display cycle.
1 to 4 SW� to SW� Switch input These pins constitute 4-bit general-purpose

input port.
14, 38 V�� Logic power 5V � 10%
7, 43 V Logic ground Connect this pin to system GND.
27 V�� Pull-down level V�� – 35 V max
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Seg�   Seg�       Seg�       Seg��� � � �    Seg�	

00H� 00H� 01H� 01H� DIG1
02H� 02H� 03H� 03H� DIG2
04H� 04H� 05H� 05H� DIG3
06H� 06H� 07H� 07H� DIG4
08H� 08H� 09H� 09H� DIG5
0AH� 0AH� 0BH� 0BH� DIG6
0CH� 0CH� 0DH� 0DH� DIG7
0EH� 0EH� 0FH� 0FH� DIG8
10H� 10H� 11H� 11H� DIG9
12H� 12H� 13H� 13H� DIG10
14H� 14H� 15H� 15H� DIG11

b� b� b� b


XX H� XX H�

Lower 4 bits Higher 4 bits.
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KEY� KEY� KEY� KEY�

Seg� / KS� Seg� / KS�

Seg� / KS� Seg� / KS�

Seg� / KS� Seg	 / KS	

Reading sequence

b0 b3 b4 b7
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Logic Supply Voltage V�� -0.5 to + 0.7 V
Driver Supply Voltage V�� V�� +0.5 to V�� -40 V
Logic Input Voltage V��

-0.5 to V�� +0.5 V
FIP Driver Output Voltage V��

V�� –0.5 to V�� +0.5 V
LED Driver Output Current I�� +25 mA
FIP Driver Output Current I�� -40 (grid)

-15 (segment)
mA

Power Dissipation P� 800� mW
Operating Ambient Temperature T��� -40 to +85 �

Storage Temperature T��� -65 to +150 �

C���������"�$!��@��� ����D�	'�� �����%���$
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��!�$���! �%$&�' $(�+ �%�+ $�,+ *�(� �����-���(�(��

Logic Supply Voltage V�� 4.5 5 5.5 V
High-Level input Voltage V�� 0.6V�� V�� V
Low-Level input Voltage V�� 0 0.3V�� V
Driver Supply Voltage V�� 0 V��-35 V

.-����� ��+��� ������������ ����$D���� ��� ��� ����������� E� 0�� ����������� E� /
�� ��� ��

�����������E����������+��������������$

@�������%�������������D����1&�%������������D��'�1&����/
����������D�	,��1&

������� ��������������D����>����#���%������-���E����>����#�%���������>����#�%�����E����-��,
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FIP driver dissipation = 16 x 6 + 6/7 x 30 = 122
R� dissipation = 30�/50 x 17 = 306
LED driver dissipation = 4 x 20 = 80
Dynamic power consumption = 5 x 5 = 25

Total 533 mW
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��!�$���! �%$&�' $(� �%� $�, *�(� �����-���(�(���
������������������ ������  ��� �!�� ��

 �"#��$��"#�%�&����'����()

��*�������������� ������  ��� 1 V �"#��$��"#�%�&����'�	��()

��*�������������� ������  ���
�!�  D���, I��� = 4 mA

������������������+������ &���� -3 () V� = V�� –2V, Seg� to Seg��

������������������+������ &���� ��� () V� = V�� –2V,Grid� to
Grid	,
Seg ��/Seg �� to Seg �	/Seg 


#���������,����+������ I����� -10 µ) V� = V�� - 35V, Drive off
������������#�*��-�.�.��� -�

�� ��� ��� ,Ω Drive output
&�����+������ &� ±� µ)  ��'� ������ 

�����������&����� ������  �� �!� ��
 

��*�������&����� ������  �� �!
� ��
 

�/.����.�.� ������  �
�!
�  +�0%�#��%�123

Dynamic Current
Consumption

&��� ! � () 4�5���������5%�5�.���/����
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Oscillation Frequency fOSC 350 500 650 kHz R = 56kΩ
tPLZ 300 nsPropagation Delay Time tPZL 100 ns

CLK ⇒  DOUT
CL = 15pF,RL = 10kΩ

tTZH1 2 µs Seg1 to Seg11

Rise Time tTZH2 0.5 µs
CL =

300 PF

Grid1 to Grid6
Seg12/Grid11

to
Seg16/Grid7

Fall Time tTHZ 120 µs CL = 300 pF, Segn, Gridn
Maximum Clock
Frequency fmax 1 MHz Duty = 50%

Input Capacitance C1 15 pF

��������������������������������°°°°� �!
��

���"#$����$#$!&

��!�$���! �%$&�' $(� �%� $�, *�(� �����-���(�(���

Clock Pulse Width PWCLK 400 ns
Strobe Pulse Width PWSTB 1 µs
Data Setup Time tSETUP 100 ns
Data Hold Time tHOLD 100 ns
Clock-Strobe Time tCLK-STB 1 µs CLK �� STB �
Wait Time tWAIT 1 µs CLK �� CLK �
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