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Overview

LED Control Driver TM1629

TM1629 is a special circuit for LED (light-emitting diode) driver control with keyboard
scanning port. It integrates with different circuits such as MCU digital port, data latch, LED
high-voltage drive, keyboard scanning, efc. The product has good performance and reliable
quality, and is mainly applied in display drive of VCR, VCD, DVD, home theater and other similar
products.

Features

Low power consumption CMOS workmanship

Display mode (16segment X 8positions)

Key scanning (8 x4bit)

Luminance adjustment circuit (8-level adjustable duty cycle)
Serial port (CLK, STB, DIN DOUT)

Oscillation mode: built-in RC oscillation (450KHz+5%)

Built-in power-on reset circuit

Packaging:LQFP44
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LED Control Driver

TM1629

Pin definitions

Sign Name Description
I/O serial data at rising edge of clock,
DIN Data input starting from low order .can use with DOUT
to DIO
On the rising edge of the clock output
DOUT Date output | serial data, from a low starting. With DIN
shorted for DIO to use
Initialize serial port at rising/falling edge,
and then wait for receiving command.
The first byte after the STB becomes low is
STB Chip selection | taken as the command. When treating
the command, other current treatments
are stopped. When STB is high, CLK is
ignored.
CLK Clock input I/O serial data atrising edge of clock
Key scanning | The data to this pin are latched after
KO~K3 . /
datainput display cycle
Outout Segment output (also used for key
SEG1/KS1~SEG8/KS8 (s r:ent) scanning), P pipe open-drain output |,
9 built-in 3.6k pull-down resistance.
Output Segm.enf output (ols:o used for key
SEG9~SEG16 (segment) scanning), P pipe open-drain
9 output.built-in 3.6k pull-down resistance.
GRID] ~GRIDS Oufpu’r Po.sm.on output, N p|p§ open-drain output,
(position) built-in 2.8k pull-up resistor.
VDD Logical power 5V+10%
supply
VSS Logic ground | Ground system
NC Space No connection

A Note: During data output, DIO port is N-pipe open-drain output, and when reading keys, an
external pull-up resistor of 1K — 10K is required. We recommend a 10K pull-up resistor. DIO
conftrols the action of the N-pipe at the falling edge of the clock, and at this fime the
reading is not stable, please refer to figure (6). It becomes stable only when reading at the

rising ed

ge of the clock.
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VCC

Circuit inside the
chip

10K
DIO

o |

GND

Figure (1)
Display register address and display mode

The storage of this register is transferred from external component to TM1629 through serial
port, with an address of 16 bytes unit in total from 00H-ODH, corresponding to the LED lamps
connected to the chip’ s SGE and GRID pin respectively. The distribution is shown as the
following figure:

When writing LED display data, operate in the order from lower position to higher position of
the display address and the data byte.

clglelglgl gl glgla B R|IB| B B|IK| R
@1 8/8)/0/8(Q Q8 85|25 &L S
XxHL (four low xxHU (four high xxHL (four low xxHU (four high

positions) positions) positions) positions)

BO | B1 | B2 | B3 | B4 | B5|B6 | B7|BO| Bl | B2 | B3| B4 | B5 | B B7
OOHL OOHU OTHL 0THU GRID1
02HL 02HU 03HL 03HU GRID2
04HL 04HU 05HL 05HU GRID3
06HL 06HU 07HL 07HU GRID4
08HL 08HU O9HL 09HU GRID5
OAHL 0AHU OBHL OBHU GRIDé6
OCHL OCHU ODHL ODHU GRID7
OEHL OEHU OFHL OFHU GRID8

Figure (2)

Write LED display data when, according to from the low address to address, from low to
high byte operation; in the use of no use to the SEG output port, in the corresponding BIT
address bits to write 0.
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Key scanning and key scanning register
The key scanning matrix is 8 X 4bit, shown as below:

~ ~ I~ ~ ~ ~ ~ ~

wn wn wn 72 wn wn wn )

+0O o—|-—o o—‘l—o o—‘l—o o—l—o o—l-—o o—l-—o o—‘l-—oo—‘l KO

n—o_-_o—| n—o_-_o—‘l ‘_o_-_o_‘l ‘_o_-_o_‘l ‘—0_-3—1 -—o_-_o—l n—o_-_o—‘l n—o_-_o—‘l K]

n—o_-_o—| n—o_-_o—‘l ‘_o_-_o_‘l ‘_O_-_o_‘l —O_-E—l n—o_-_o—l n—o_-_o—‘l n—o_-_o—‘l K2
Figure (3)

Key scan data storage address figure (4 ) shows, first read key commands, began to read
the key data of BYTE1 - BYTE4 bytes, reading data from the low output, K chip and KS pins
corresponding key is pressed, the corresponding bytes within the BIT bit 1.

BO B1 B2 B3 B4 BS B6 B7
K3 K2 K1 KO K3 K2 K1 KO
KS1 KS2 BYTEI
KS3 KS4 BYTE2
KSS KSé BYTE3
KS7 KS8 BYTE4
Figure (4)

ANOTE: 1. TM1629 canread 4 bytes in total, and no more is allowed.

2. Order of reading can only be from BYTE1 to BYTE4, no frans-byte reading is allowed.
For instance, when the keys corresponding to K2 and KS8 on the hardware are pressed, the
data in such keys can only be read when reading to 4BIT of the fifth byte;When the three keys
KT and KS8, K2 and KS8, K3 and KS8 are pressed at the same time, the reading of BYTE4 af B4, B5
andBéare all “17 .

3. The compound key can only be the same KS, and only different K pins can form a
compound key; the same K and different KS pins can not from a compound key.

Description to commands

Commands are used to set display mode and state of LED driver.

The first byte input by DIO at the falling edge of STB is taken as the first command. Through
decoding, take the highest two bits B7 and Bé to distinguish different commands.

B7 B6 Command

0 1 Data reading/writing setting command
1 0 Display control command

1 1 Address setting command

4
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If STB is set to high level during command or data tfransmission, the serial communication will
be initialized, and the command or data being tfransmitted are invalid (previously transmitted
commands or data are still valid).

LED Control Driver TM1629

1.Display mode setting command

The command is used to set the data write and read, B1 and BO bitis set to 01 or 11 is not

allowed.
MSB LSB
B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO Function Description
0 . 0 0 Data Write dofq to display
reading/writing register -
0 1 1 0 mode setting Read key scanning
data
. Address Auto increase of
0 ] 35%? & 0 increase mode address
0 1 1 setting Fixed address
0 1 0 Test mode Normal mode
setting (for
0 1 1 infernal use Test mode
only)
2.Address command setting
MSB LSB
B7 | B | B5 | B4 | B3 | B2 | BI | BO Display
address
1 1 0 0 0 0 O0H
1 1 0 0 0 1 OTH
1 1 0 0 1 0 02H
1 1 0 0 1 1 O3H
1 1 0 1 0 0 04H
1 1 0 1 0 1 O5H
! 1 | N/Afilin | O ! 1 0 O6H
1 1 0 0 1 1 1 07H
1 1 1 0 0 0 08H
1 1 1 0 0 1 0%H
1 1 1 0 1 0 OAH
1 1 1 0 1 1 OBH
1 1 1 1 0 0 OCH
1 1 1 1 0 1 ODH
5
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This command is used to set the address of display register.
When the address is set as OEH or higher, the data are ignored until a valid address is set.
When powered, the address is set as 00H.

3.Display control

MSB LSB
B7 | B6 | B5 | B4 | B3 | B2 | Bl | BO Function Description
: 0 0 0 0 Set the pulse width to
1/16
Set the pulse width to
1 0 0 0 1 216
Set the pulse width to
1 0 0 1 0 416
: 0 0 : . Extinction Set the pulse width to
number NG
N/A., fillin . Set the pulse width to
1 0 0 1 0 0 sefting /16
Set the pulse width to
] 0 ] 0 ] 12/16
Set the pulse width to
] 0 ] ] R 13/16
Set the pulse width to
] 0 ] ] ] 14/16
1 0 0 Display switch Display is off
1 0 ] setting Display is on

Serial data transmission format

Reading and receiving 1 BIT are both happened at the rising edge of the clock.

1. Datareceiving (writing datal)

DIO ><BO><B1><B2><B3><B4><B5><B6><B7><
STB 1\ [

Figure (5)
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2.Data reading (reading data)

LED Control Driver TM1629

| A | Twait | BB B
Sending key command Reading key data

Figure (6)

A Note: when reading data, it requires for a waiting time Twait (min. 1uS) to set the command
to the falling edge of CLK for data reading starting from the eighth rising edge of the serial
clock CLK.

Display and keys

1. Drive common cathode digital fub

SEGl X[

D
SER2 ‘l" SEGI

AN SEG2
SECI3 N SECI3 g DPaY
SEG4 ;l" GRIDI SEG4 — <1, | | GRIDI
SECS AR SEGS — EIL/

!L SEG6 G [LED@m]
SEG6 SEG7
SEG7 E"

Figure (7)

Figure (7) shows the connection diagram of common cathode digital tube; to make the
digital tube display “0” , set SEG1, SEG2, SEG3, SEG4, SEG5 and SEGé6 to high level and SEGY to
low level when GRID1 is low level, view the address table shown in Figure (2), and write data 3FH
in OOH address unit.

SEG8 SEG7 SEG6 SEGS SEG4 SEG3 SEG2 SEGI
0 0 1 1 1 1 1 1 OOH
B7 B6 BS B4 B3 B2 B1 BO
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2. Drive common anode digital tube

LED Control Driver TM1629

GRIDI K
GRID2 "la GRIDI
GRID3 “Ia GRID2
GRID3 A DPY
GRID4 4 SEGI Gri¢ — ¢} | sk
14 GRIDS — £, |
GRID5 K GRID6 G [LeDa
GRID6 “Ia GRID7
GRID7 “)
|«

Figure (8)

Shows the connection diagram of common anode digital tube; to make the digital tube
display “0” , set SEG]1 to high level when GRID1, GRID2, GRID3, GRID4, GRIDS and GRIDé are
low level, and set SEGI1 to low level when GRID7 is low level, write data O1H to address unit O0H,
02H, 04H, 06H, 08H and OAH respectively and write data O0H to other address units.

SEG8 SEG7 SEG6 SEG5 SEGA4 SEG3 SEG2 SEGI
0 0 0 0 0 0 0 1 OOH
0 0 0 0 0 0 0 1 02H
0 0 0 0 0 0 0 1 04H
0 0 0 0 0 0 0 1 06H
0 0 0 0 0 0 0 1 08H
0 0 0 0 0 0 0 1 OAH
0 0 0 0 0 0 0 0 OCH
B7 B6 B5 B4 B3 B2 BI BO

ANOTE: SEGI-11is P pipe open-drain output, and GRID1-7 is N pipe open-drain output; while
operating, SEG1-11 only can be connected to LED anode, GRID only can be connected to LED
cathode, and shouldn’ t be connected reversely.

3.Keys
Key scanning is completed by TM1629 automatically and cannot be controlled by user.
Users only have to read the key value according to the time sequence. It requires two display

8
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circles fo complete a key scanning, and one display circle requires about T=8x500US. Two
different keys are pressed one after another, and the two readings are both the key value of
the key firstly pressed.

According to figure (9), observe the output key scanning waveforms of SEG1/KS1 and
SEG2/KS2 with an oscilloscope, as shown in figure (10).

‘:‘5000\10\

m‘#‘wHﬂ

Z<ARARNRTDZ
AGLRTEZEZ24
VCC 7~ A
T 12 © 44
£ I%IéKSET/VDD V$1 ok
TNERRAARSK] . 4 GRID 42
IR 5] SR GRIDZ a1
8| SG/KS D3 39 L
. | SEG/KSA QRID4 | ¢ =
[ﬂ‘fK > 5 SEGS/KSS VS =5
S SEGO/KSS GRIDS &
51 SEGI/KST GRID6 52
L 55— SEGY/KSS VS 33
VDD GRID7
m%%%%%%%é 2
siatalalalalalols P
@azsazaao%g
‘8‘§ a‘g‘ﬁ‘%‘@‘g‘a‘m‘a TM1629
Figure (9)

Waveforms of SEGN/KSN when IC is scanning keyboard:

SEG1/KS1 |_|

SEG2/KS2 : |_|

SEG3/KS3 : : |_|

SEGN/KSN : |_|
Tdisp=500us

Figure (10)
Tdisp relates to the working oscillation frequency of the IC. As the improvements of TM1629
provided by our company, the oscillation may differ. 500US is only for reference and the actual
measurements shall prevail .Generally, Figure (11) can meet the requirements of key design.

o
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KI 55067 [Fgooq Bgo

K2 ro_;_O—' ro_;_
K3 [ g
SGEI/KS1 SGEI/KS2 SGEI/KS3
Figure (11)
When S1 is pressed down, BO of the first byte reads “1” . If several keys are pressed down,
several “1” willbe read; when S2 and S3 are pressed down, B1 and B3 of the first byte will read

“‘l ”

A Note: Precautions for composite key note:

SEG1/KS1-SEG10/KS10 is for display and key scanning multiplexing. Figure (12) for example,
to make D1 on, D2 off, please set SEG1 to "1", SEG2 to "0"; if ST and $2 are pressed at the same
time, equivalent to SEG1 and SEG2 short circuit, D1 and D2 are lit.

]
SGEI/KS1 & O s 00—

—_l
SGE2/KS2 O O O—4

LA 2

O K1
GRID1
Figure (12)
Solution
1. On hardware, set the keys that should be pressed simultaneously to different K lines, as
shownin.
SGE1/KS1 O + | +—O O
S
1 2 LO—-—I
N M )
f\. %\. 01
GRID1 GRID2 Kl K2
Figure (13)

2. Connect the resistors in series on SEG1—SEG N, as shown in Figure (14); the resistance
should be 510Q; too large resistance will cause key invalid, and too low resistance can’ t solve
the problem of display interference.

10
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—
SGEI/KSI O —% S
510
—
SGE2/KS20 —1 o, 0
510
1 2
A A 4
NN
O
&) Kl
GRIDI
Figure (14)
3. Or connect the diodes in series, as shown in Figure (15).
SGEI/KSI O N 5§ o
—l
SGE2/KS2 0 N O ¢, O
1 2
A A 4
NTT M
O
K1

GRIDI
Figure (15)

Transmission of serial data in application

1.Address increase mode

In the address auto +1 mode, to set an address actually means to set the initial address
stored in the transferred data flow. When the inifial address command is completely sent, send
the data (16BYTE at most) immediately without having to set "STB" to high position, and only do it
when data sending completes.

ax LT CEEE Co L L CEEEETT

DIO | Command] || Command2 | Datal | Data2 | ———————f| DataN || Command3 |

s | [1 [1 [

Command]: display mode setting command
Command?2: data reading/writing setting command
Commanda3: display address setting command

11
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2.Fixed address mode

In the fixed address mode, to set the address actually means to set the address stored in
the to-be-transferred 1BYTE data. When the address is sent completely, send the 1BYTE data
immediately without having to set "STB" to high position (only do it when data sending
completes); then, set the address to be stored in the second data, and when the data (16BYTE

at most) sending completes, set “STB” to high position.

o W] O OOy s (O]

L

DIO | commandl | | command | datal | | command3 | bt | |

v | 1 |

Commandl: display mode setting command
Command2: data reading/writing setting command
Commanda3: display address setting command, to set display address 1

Datal: display data 1, save to the address unit specified by Command3
Command4: display address setting command, to set display address 2
Data2: display data 2, save to the address unit specified by Command4

Commandb: display control command

3.Read time sequence of keys

CLK LU CE e P LT LT

DIO | commandi | | Daal || Daw2 || Dat3 || Dawa |

SB |

—

Command]l:reading key command
Datal~5: reading key data

12
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4.The flow chart adopting Automatic increase of address mode

Star
_

Initialization

Set the data command of write
video memory, using fixed address

(44h)
Y
Set address
(OcOh)
}\IO >
Y
Set address
(OcOh)

(OcOh)

=
o)

«

e

Set address

brightness (8fh)

Send the display
command to set the maximum

control

Set read key data
command (42h)

Read 1btye

Store the key value
in MCU register
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Key handler
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Y
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The flow chart adopting Fixed address mode

Start

!

Initialization

(44h)

Set the data command of write
video memory, using fixed address

Set address

(Ocoh)
v

Transfer lbyte
data

Reset address

(Oc1h)

Transfer 1byte
data

..... Send all the
data

Send the display control command
to set the maximum brightness

(8fh)

Set read key data
command (42h)

—NOHV

Read 1btye

v

Store the key value
in MCU register

Have you finished
reading 4byte?

SOX.

Is there a key
pressed?

Key handler

End
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1.Connecting diagram of TM1629 driver common cathode digital screen is shown in Figure (18):

LED Control Driver TM1629

/ 7 7 7 7 7 \
- LEDI - LED2 - LED3 w1 LED4 w1 LEDS - LED6
o DPY a DPY a DPY a DPY a DPY a  DPY
s o s NN s NN s NN s NN s con A
Zeap flj/glh @I ATH f/ e Ib & AT fmb @ ATH, }_/_T,/b G4 A/TH fl__g,b @R AT, f‘ e ]b GR6
eaplh N /5(%‘1] /sr%-l ]f Zeaplb PN eahl Geat N
Za 7o i Zi i i
[~ [~ [~ [~ [~ [~
LED7 LED8 LED9 LEDI0 LEDI11
SGL [ ey SGL [, ey SH [ oy S by S ey
/RB_E lﬁb /RB_:: l‘_ﬂb /ml: l/_ﬂb /ml: I'/_ﬂb /ml: I'/Lb
el @& ATH e @8 AT e @®RATI . @ AT . &3
/SKB‘:"L/; [ © ; o i ; /s;mzf]LdP /smf]Ldp
el et et ZeacH ZeaGH
[ [ [—1 [—1 [—1
LEDI12 LEDI3 LEDI14 LEDIS LEDI6
Kp a DPY Kp a DPY Kp a DPY KB a DPY KB a DPY
Zen i o Zeen/ e Zeenjae Zeon e Zeon e
%dfljh]” R %QIIL%E&%EGL%D&
W K I & W K P & fcicl e ik P e Bk P
[y & el & el [ T15 8 [ T15 &
dp & dp dp dp
- - V1 V1 V1
w w2 w w w2 w w w2
Q 8 8 Q 8 8 Q Q
S1 S2 S3 4 S5 S6 S7 8
— — — — — — — —
—o0 o— —0° o°o— | —o° o°o— —o° o— —o° ©°o— —o° o°o— =2 °— ko
9 S10 S11 S12 S13 Si4 SI5 S16
—e. — —
S17 S18 S19 20 21 S22 23 24
— — — — —e. — — —
—o o— —0° o°o— —o° ©°o— —o° o— —o° o°— —o° o— —o° o°— o °—
25 S26 27 S28 29 S30 S31 32
e i e s ]
/
Gelaaladll
1
10K J10K J10K 10K ©>%%>%%>%%>%
ee DOUT — e D8 —
— TR DIN VDD 3576
STB LK TMI629 EGI6 ]
& 3 Y
— K(
oo Tl T3 o Tos Tos — Kl $Gi3
101 | 101 | 101 | 101 — K2 $GI2 7,
—8 g G
1 _L_ J— x% Z e S-ESE;(IBE))
— [se} w I\OCQ
P, I VDD, GNDZIE =19 ;ggg;gggg
L /
Figure (18)
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2.Connecting diagram of TM1629 driver common anode digital screen is shown in Figure(19)

LED Control Driver TM1629

/ / / / / / N
@R LED1 @®l LED2 @Rl LED3 @®l LED4 @Rl LEDS @®l LED6
bry DPY bry DPY pry DPY
el RN el R el RN el el RN e toa
g o] | sa geip o] | s2 LG (o] | s geaip o] | sa g (o] | s geaip o] | s
vt L geokpy! e L et [ ot 1) e [
geull ® oMt geull ® geull ® geull ® geull ®
/—dp /—ﬂp /—dp /—‘3: dp /_,:1‘1 dp /—’ GRE &
&1 LED7 @&l LEDS§ &1 LED9 @&l LEDI10 &1 LEDI1
DPY DPY DPY DPY
€ co NN ge co1 NN /R0 g€ co1 NN gezoa RN
LGB, fb S 1 P L G| LG, fb LGB, fb
LTS | . 5 AR R A/TRE w AR G0 ARG e Gl
geam .d VGRo| . |La If e /G%'..u“ /GE'?“!“
geul & < vi g geul & geul o
@ﬁp /_/(mip @ @ip @ﬁp
@& LEDI2 @&l LEDI13 @& LED14 @&l LEDI5 @& LEDI6
a DPY & DPY o DPY a DPY o DPY
Pgetva RN N g tva RN e tos A L ao
e ‘b G2 A/a; b lsGI3 e ‘b G4 A/ f" G5 AT fb 16
P . ¢ ol . . o L . :
Ze:ull & s o Ze.ul & sl & Ze.ull s
@d., @m @d., @Ap @d.,
w 2] 2] 2] w 2] 1%2] 2]
a) a) a) ) a) a ) a)
—_ ¥} () s = =} ~ =)
SI 2 S3 4 S5 6 S7 8
—e. —e. —e. — —e — — —
—o o— —0 o— —0 o— —0 o— —0 o— —o o— —o o— =0 °— o
9 S10 S11 S12 S13 Sl4 SIS S16
— — — — — . e — e
—o o— —° °— —° °— —° °— —° °— —° °— —° °— —° °—
S17 S18 S19 S20 S21 22 23 24
1 1 1 1 1 1 1 K2
25 S26 27 S28 29 S30 31 32
—e. —. —. —e. — — —
5 o— 5 o— 5 o— 5 o— o o— o o— o o— o o— i3
/
NI
l(:l( 10K [ 10K ng >§M>¥§>§§>§
T8 C8 BS O
e Y- —xC s 18]
T DIN Dot VVDSD —
TR (016
SIB X TMI629 oale s
a o K SEGIA g
Sl T4 T3 TorTos Tas — K SGI3 o)
— K2 G2 )
101 ] 101 | 101 | 101
—IK3 2 G g
VS SEGI0 [gp—,
_é_ _é_ —1 NC § — e 0O 00 F® P/
- r
e . _ FIRCICICICICICICIcla)
S, L e o —HO a
TER PR S VDD, GNDZJR] i e 0zARRRRER8S

SGl

/ SG2
_SG3
/_SG4
/ SG5
l” SG6
l” SG7
S8
V — |
\

—iA

(19)

ANOTE: 1. The wiring of the filter capacitor between VDD and GND on PCB should be close to
the chip of TM1629 to enhance filtering effect.
2. The three 100P capacitors connecting to DIO, CLK and STB communication ports can
reduce interferences to such ports.
3. Since the conduction pressure drop of Blu-ray digital tube is 3V, the power supply of
TM1629 is 5V.
16
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LED Control Driver TM1629
Ele ctrical parameters
1.Limit parameters (Ta=25C, Vss=0V)
Parameter Sign Range Unit
Logic supply voltage VDD 0.5 ~+7.0 v
Logic input voltage VI -0.5 ~ VDD +0.5 v
LED Seg driver output o1 50 A
current
LED Girid driver output 02 4900 e
current
Power consumption PD 400 mw
Operating temperature Topt -40 ~ +85 C
Storage temperature Tstg -65 ~+150 C
2.Normal operating range (Vss=0 V)
. . . . Testing
Parameter Sign Min, Typical | Max. | Unit condition
Logic supply voltage VDD 5 v -
High level input voltage VIH 0.7 VDD - VDD \% -
Low level input volt viL 0 i 03 |y :
ow level input voltage VDD

3.Electrical characteristics (VDD =4.5 ~ 5.5V, Vss=0V)

. . Typic . . "
Parameter Sign Min. ygl MAX Unit Testing condition
Segl1~Seglé,
. _ loh1 -20 -25 -40 mA Vo = vdd 2V
High level input
current Seq1~Seqls
egl~Seglé,
loh2 20 30 50 mA Vo = vdd 3V
Low level input Grid1~Grid8
IOL1 80 140 - mA
current Vo=0.3V
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Low level input
P |dout 4 - - mA VO =0.4V, dout
current
High level output = _
g p ftolsg ] ) : % VO=VDD - 3V,
current tolerance Segl~Segll
Th fput
eou pU, RL 10 KQ K1~K3
pulldown resistor
Input current Il - - +1 PA VI=VDD /VSS
High linput
ghlevelinpu VIH 0.7 - v CLK, DIN, STB
voltage VDD
Low level input vIL ] ] 0.3 v CLK. DN, STB
voltage VDD
Lagging voltage VH - 0.35 - \Y% CLK, DIN, STB
Dynamic current
Y IDDdyn - - 5 mA No load, show off
loss
4 Switching characteristics (VDD =4.5 ~ 5.5V)
Symb . Typic . -
Parameter yol Min yg Max unif Test condifion
Oscillation fosc - 500 - KHz R=16.5KQ
frequency
tPLZ - - 300 ns CLK — DOUT
Propagation
delay fime tPZL ; ) 100 ns CL=15pF,RL=10K Q
TTZH 1 - - 2 MS Segl~Segll
. » CL=
Rise time
TIH 300p F Grid1~Grid4
5 - - 0.5 uS Segl12/Grid7 ~
Seg14/Grid5
Dome time TTHZ - - 120 s CL = 300pF, Segn, Gridn
Maximum clock
Fmax 1 - - MHz 52 tE50%
frequency
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Input Cl - - 15 pF -
capacitance
5.Timing characteristics (VDD =4.5 ~ 5.5V)
Parameter Symbol MIN ngll N)\(A unit Test conditon
Clock pulse
PWCLK 4 - - B}
width < 00 "

Pulse width PWSTB 1 - us -

Data setup time tSETUP 100 - ns -

Data hold time tHOLD 100 - - ns S
CLK —STB TIEM *SCT;K | : ] s CLK 4 —STB 4
Waiting time TWAIT 1 - = s CLKt »CLK }
PWse

STB \ 2
l PWewk PWex tcik-sTe -
A
L tseTup " tHoLo
X X
tez1 trLz
o
Dour L 1
tram
S/Gn
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Packing Size

LQFP44 (7%7) :
T
BL )
| |
i i)
o . -]
0 TOPE—MA‘RK o
o (o],au)\ 1
i i i)
= i N E—— ==l
i ; i)
0 (©1.20) | B
o i -]
i i i)
LP ‘ LW
BL Detail "X"
|
T = i _
= m T
o
o
*Mold Option
{\
ﬁ *Mold Option
|
1
TR
‘]
Dimensions
Item BL BW TL LW LP FT BT S0 TH LL FL [¢]
KT (539 BUATRE 153 i 5] iRz HE BISEE it RISEE ghK [ HfaE
Unit mm mm mm mm mm mm mm mm mm mm mm ?
10.10 10.10 12.05 0.150 1.45 0.150 110 0.70 8
0.350 0.800 1550
Spec (10.00) (10.00) (12.00) (0127) (1.40) (0.100) (1.00) (0.60) (4)
9.90 9.90 1195 v P 0.100 135 0.050 Max. 0.90 0.50 0

All specs and applications shown above subject to change without prior notice
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