TOSHIBA TB2104F

TOSHIBA Bi—-CMOS Integrated Circuit  Silicon Monolithic

TB2104F

VFD Driver

The TB2104F is a VFD (fluorescent display tube) driver IC
implemented by the Bi—-CMOS process.

The logic section is configured with CMOS transistors, and the
high voltage tolerant output driver section is configured with
bipolar transistors.

Features

e Incorporates a shift register, latch, and driver capable of
handling 20 bits of data.

e The output driver comes with an active pull-down, so it can
function as a VFD grid, anode driver. SSOP30-P-375-1.00

o Three serial data lines are used to input display data.

. . Weight: 0.7g (typ.)
e The data receiver section can also accept general—purpose

serial data and T-BUS (TOSHIBA semiconductor bus).
e In serial data mode, multiple drivers can be cascaded to expand the handling capacity in 20bit increments.
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TOSHIBA

TB2104F

Pin Function

Elon Symbol Pin Name Function And Operation Remarks
1 AD1 3-value
- Chip select / address setting inputs input
Address * When using in serial mode, keep AD1 and AD2 “open”. ?;
30 AD2 setting input + In other settings than “open”, it becomes T-BUS mode e
and addresses up to 8 kinds can be set. [e]
s
o
3 LS Strobe input - Serial data input terminals
- * Inputs display data through the DIN terminal
28 CLK Clock input synchronizing with rise of CLK input. CMOS
- Display data are updated when inputting “H” level into input
29 DIN Data input LS terminal after completing data input.
» In T-BUS mode, LS terminal becomes “period” input.
+ Lamp test input terminal and data output terminal CMOS
* In serial mode (AD1 = AD2 = open), this terminal serves as inout /
the serial data output terminal and enables cascade CIF\J/IOS
Lamp test connection of driver IC. outout
2 CG /DO |input and * In T-BUS mode, this terminal serves as the lamp test buiIFt) in
data output input and is able to use all the driver outputs (HVO-1~— ull—down
20) at “H” level by inputting “H” level signal. Eesistor
* During the normal operation in T-BUS mode, use this
h g o 20kQ
terminal by fixing at “L” level.
+ Driver off (blanking) input terminal icr;]MlgS
c + All the driver outputs are fixed at “L” level when “L” bLfJ“t in
4 L Clear input level signal is input. ulleu
- When “H” level signal is input, it becomes the normal fesistc?r
mode. 20kQ
Logic unit
5 Vo power supply
2% VbR Drive unit + Power supply and GND terminals —
power supply
27 GND Ground
+ High—tension driver output terminal
+ Equivalent circuit
25 HVO-1 VDR
24 HVO-2
23 HVO-3
Driver output _
8 HVO-18
7 HVO-19
6 | HVO20 Hvo
DATA
2 2002-10-30



TOSHIBA TB2104F

Explanation Of Operation

1. Serial data receiver circuit
e The serial data receiver circuit can be changed over to operate in the serial mode or the T-BUS mode by
switching, the AD1 / AD2 terminals.

e In T-BUS mode, the AD1/ AD2 terminals become the chip select code inputs and it becomes possible to
connect up to 8 drivers on the same bus line.

1) Input data format in serial data mode (AD1 = AD2 = “open”)

(1 2 @By e (18) (19) (20)

a1 T Ty (JLITLT]

¢ ¢
DIN AHvo-20XHvo-19XHvO-18, . HVO-3 X HvO-2 X HVO-1 \
(MSB) vl (LSB)
LS ¢ <
] )

¢ Display data are updated when data for 20 bits are input from MSB side (HVO-20), synchronizing
with rise of CLK signal and LS input is set to “H” level after inputting data.

e  When increasing driver ICs, connect them through cascade connection as shown below:

CLK ——
LS o o — e
ck ck K
LS LS LS
DIN ——— DIN DO DIN DO DIN po b——----
OPEN —] AD1 AD2 |— —] AD1 AD2 |— — AD1 AD2 }—
2. Input data format in T-BUS mode
(START) .« (END)
I )

(PERIOlLDS) -I_L _______ —: LI—

(1) 2 B) @) (5) (6) (7) (8) (9) (10)(11) --=--~-~ (26)(27) (28)(29) (30) (31) (32)

o \EOEEEEEEEEC e
(LSB) (MSB) (MSB) (LSB) (MSB) (LSB)

I [ I
T-BUS Address 8bit (TB2104F = “D4H") Display Data (20bit) Chip Select Code 4bit ("0H"~"7H")
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TOSHIBA TB2104F

e In T-BUS mode, start data transmission with the LS terminal (period) set at “L” level.
Thereafter, send address data 8 bits, display data 20 bits, and chip select code 4 bits, synchronizing with rise
of CLK signal.

o After sending data, set the LS terminal to “L” level again and terminate the data sending.

e On a driver IC when chip select code agrees with chip select code by AD1 / AD2, display data are updated at
fall of LS signal.

e When increasing driver ICs, it is possible to connect up to 8 ICs on the same bus line in combination with
AD1/AD2.

e T-BUS address of the TB2104F is “D4H”.

e When data are transferred using T-BUS address “00H”, the data can be input to all the driver ICs on the
bus line independently of chip select codes (“OH”~“7H”). (This function can be used for power on reset.)

3. AD1/AD2 input and chip select codes
AD1 /AD2 input are 3—value level inputs and 9 kinds (3%3) of codes can be set.

AD1 AD2 A B C Chip Select Code Mode
ViH 1 1 1 “TH”
Vim ViH 0 1 1 “6H”
T-BUS
VL 1 0 1 “5H”
VIH 0 0 1 “4H”
Vim Vim — — — — Serial
VL 1 1 0 “3H”
ViH 0 1 0 “2H”
T-BUS
Vim ViL 1 0 0 “1H”
VL 0 0 0 “OH”

4. Example of extension of driver ICs in T-BUS mode chip select code

LS -
CLK _—
DIN _——
LS |~ LS LS I~ LS
CLK |— CLK CLK — CLK
DIN DIN DIN j— -==-- DIN
AD1 AD2 OPEN — AD1 AD2 ZL AD1 AD2 t AD1 AD2
/Jy‘ jv VpD —,,L
GND
Chip Select Code  (OH) (1H) (2H) e (7H)
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TOSHIBA TB2104F

5. T-BUS mode timing chart

(START)
1 ' Y

{ ¢

Ls _I I " J LIS )

e fCLK <500kHz
o t1>0.2pus, t2>0.2us
o t3>1.0us, t4>1.0us

Cautions for use

e Therefore, multiple driver outputs may possibly become “H” level simultaneously after the power is turned
on.
(In this case, the allowable power dissipation of a device using this IC may possible be exceeded, destroying
the device.)

e In order to avoid this, while keeping the clear terminal (CL) at “L” level, rise the power supply for the logic
unit (VDD) and then, that for the drivers (VDR), reset all the contents of the data latch (“L” level) by serial
data, and initialize the driver outputs.
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TOSHIBA TB2104F

Maximum Ratings (Ta = 25°C)

Characteristic Symbol Rating Unit
Supply voltage VpbD -0.3~7.0
Input voltage VIN -0.3~Vpp+0.3
Driver voltage VDR Vpp~60
Driver current IbrR 50 mA
Power dissipation Pp (Note) 800 mwW
Operating temperature Topr -40~85 °C
Storage temperature Tstg -55~150 °C

(Note) In case it is used at more than Ta = 25°C, it is considered by reducing 6.4mW each 1°C.

Electrical Characteristics (unless otherwise specified, Vpp = 5V, Vpr = 50V, Ta = 25°C)

Characteristic Symbol I??rs;t Test Condition Min. Typ. Max. Unit
cui
Operating supply voltage (1) Vbp — | Logic unit 4.5 5.0 5.5
Operating supply voltage (2) VDR — | Driver unit 10 ~ 50 \%
Operating supply current (1) Ibp — [ No load, no input — 0.3 1.5 mA
Operating supply current (2) IDrR — [ No load, output Vg level — 2.3 3.5 mA
Input H level ViH (1) CMOS input terminal_ Yg? - Vop v
voltage v y — |DIN, CLK, LS, CG, C . i Voo
IL (1) x0.3
“H” level VH (2) \_/8% ~ Vpp
G [ O — [ - | v
“L” level ViL @) oo |~ | SO
Input “H” level IH CMOS Vg =5V -1.0 ~ 1.0
current “ " level L ~ |input terminal ViL = 0V 10 - 10 WA
Input resistance RiNn — [ 3—value input terminal 80 100 120 kQ
Output “H” level loH (1) _ |Hvo-1~-20 VoH =45V — -8.4 -5 A
current “” level loL (1) output terminal VoL =3V 20 27 _
Output “H” level IoH (2) _|po Qutput VonH = 4V — -0.3 -0.1 A
current “” level loL (2) terminal VoL = 1V 0.1 0.3 —
Clock frequency foLk CLK max. operating — 5.0 4.0 MHz
Clock pulse width twe CLK min. operating 75 60 — ns
Data setup time tgs DIN min. operating pulse 50 40 — ns
Data hold time tah Fig. 1 width 50 40 — ns
LS pulse width twi LS min. operating 80 60 — ns
CLK-LS delay time tqc CLK—LS delay time 50 40 — ns
CLK-DOUT delay time tog &E}’SF?FUT delay time — | 120 | 160 | ns
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TOSHIBA TB2104F
Fig. 1: Serial data timing chart
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TOSHIBA TB2104F

Package Dimensions

SSOP30-P-375-1.00 Unit : mm
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Weight: 0.7g (typ.)
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TOSHIBA TB2104F

RESTRICTIONS ON PRODUCT USE

000707EBA

e TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor

devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical
stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of
safety in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of
such TOSHIBA products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as
set forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions and
conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability
Handbook” etc..

e The TOSHIBA products listed in this document are intended for usage in general electronics applications
(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances,
etc.). These TOSHIBA products are neither intended nor warranted for usage in equipment that requires
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or
bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or
spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments,
medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in this
document shall be made at the customer’s own risk.

e The products described in this document are subject to the foreign exchange and foreign trade laws.

e The information contained herein is presented only as a guide for the applications of our products. No
responsibility is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other
rights of the third parties which may result from its use. No license is granted by implication or otherwise under
any intellectual property or other rights of TOSHIBA CORPORATION or others.

e The information contained herein is subject to change without notice.
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