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CLM5C711A3FN
Cathode LD Driver

Description Switching Current (Isw) Setting 5~65mA

e 36pin QFN Package (5.0mmx5.0mm)
CLM5C711A3FN is the laser diode driver including laser e Over-current Monitoring Circuit, Power Voltage

power control function. The cathode of 2ch laser diode Monitoring Circuit, S/H Capacity Open Detection,
DATA Connection Error Detection, LD pin current

(LD) and the anode of monitoring photo diode (PD) are monitor

connected to stem. After power activation, the first APC 3. Input Signal Open-Fail-Safe (Disable at pin

discharge), Supporting 4ch-LDA

e Im amplification function(RPD pin output “PD monitor
current to the target LD intensity. current x 27)

(Automatic Power Control) operation sets the drive

Driving the 4-beam laser diode array (4ch-LDA) by using
2 of CLM5C711A3FN will have dedicated interface
between ICs. This enables to block the parallel APC and
high precision APC by each LD.

In addition, various Fail-Safe functions are enhanced to
protect LD by error detection.

Applications

e |aser Printer, Digital Copier

Prodect appearance

Features

e 2ch Laser Diode Driver (For cathode common type
LD array)

e Light Emitting Diode Current Rising /Falling Time <
1.0ns (Typ)

e PWM-Minimum Pulse Width of Light Emitting Diode
Current 2.5ns (400Mbps)

e Chiplon Pixel Clock Frequency (Chiplon frame
frequency) 100MHz

e 5V or 3.3V Single Power Supply

e Differential Input Interface (Single Input: DATAB =
Bias Fix)

1. : Specification => Differential input voltage level
0.2V~0.65V

2. Common input voltage level 0.8V~2.0V

e Drive Current (lop) Setting 8~70mA @Vopmax=2.4V
VCC=3.3V

Bias Current (lbi) Setting 3~30mA

CAUTION! It is advised that normal static precautions be taken in handling and assembly of this component to
prevent damage and/or degradation which may be induced by ESD. The components featured in this
data sheet are not to be used in militarv or aerospace apblications or environments.
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CLM5C711A3FN Cathode LD Driver

Ordering information

Part number Description Supplier Device Package | Temperature Range Packag_lng
Package Quantity
CLM5C711A3FN Cathode LD Driver QFN-36 Tube —-40°C to +125°C 2500PCS
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CLM5C711A3FN Cathode LD Driver
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CLM5C711A3FN

Cathode LD Driver

ADR
AL
BD
BGA
BHE
CMD
CS
DC
DL
EMC
EMI
EOF
EEPROM
FMMU
GPI
GPO
I

I/O
12C
IRQ
LDO
LVDS
LI-
LI+
LO-
LO+
LED
MAC
MDIO
MI
MII
MISO

Abbreviation Listing
Address it
Application Layer NFE
Bidirectional XX[=)
Ball Grid Array BRFEFIETEE
Bus High Enable REEHF{FRE
Command &<
Chip Select Fisk
Distributed Clock &R #aRdsp
Data Link Layer #iEsEZE
Electromagnetic Compatibility FERZFRZIE
Electromagnetic Interference EBRLTH
End of Frame Wi¢ERE
Electrically Erasable Programmable read only memory H5E8 AT 1R B 4RFE QiSFfif s
Fieldbus Memory Management Unit B 4&AFEIRERTT
FERAS |
B R ERiLS H

General Purpose Input B
General Purpose Output
Input EIA

Input or Output A\EE

Inter-Intergrated Circuit SEpEEER/EZ:

Interrupt Request Fitfrigk

Low Drop-Out regulator {EEELItiaERS

Low Voltage Differential Signaling [REERDES

LVDS RX- {REES{ESHREEIR
LVDS RX+ {REEDESIEZRIR
LVDS TX-  (REEDESRA IR
LVDS TX+ (REESESIERSR
Light Emitting Diode &Y. —#kE
Media Access Controller /M Eifia)zs]

Management Data Input / Output EIREIEHN/tH
(PHY) Management Interface LAKM47IR EiE 884 &8z 0
Media Independent Interface MEFxKizEO

Master In — Slave Out ik - ik
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CLM5C711A3FN Cathode LD Driver
MOSI Master Out — Slave In ikt - MutEA
n.a. not available >R{FH
n.c. not connected RiEHE
0 Output i
PD Pull-down THI
PDI Process Data Interface i$f2&uEZ O
Physical Device Interface #JERigei#E0
PLL Phase Locked Loop $iifBEIE
PU Pull-up tHi
PHY Physical LAKKYIIRERSHF
QFN Quad Flat package No leads FHm¥ETE i %
RD Read i
SII Slave Information Interface \it{EE3%O
SM SyncManager [E3 &8
SOF Start of Frame MiiEcia
SPI Serial Peripheral Interface E8{T9M&EO
TA Transfer Acknowledge &N ZS
TFBGA Thin-profile Fine-pitch BGA JEEUTKHFESE14E
TS Transfer Start {E&EEAE5N
Ul Unused Input (PDL: PD, EE: GND)ZEFBRIHNS ]
WD Watchdog &iJ¥
WPD Weak Pull-down 554 , RIBECERES
WPU Weak Pull-up 55 EfiI , RBERERES
WR Write 5
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CLMS5C711A3FN

Cathode LD Driver

1. Pin Description

(I: Input Pin, O: Output Pin, I/O: Input/Output Pin, A: Analog Signal, D: Digital Signal)

Pin No | Pin Name /10 A/D Function
y RBI e A Resistance pin to set bias current: Rbi connection, the other end GND
330Q = Rbi = 10kQ
2 BIAS I/O A Connect Pull-down 10kQ for the internal reference current setting
3 AVCC Power Supply for analog block
4 AGND GND for analog block
5 RST | D Reset signal input pin. L: Normal operation, H: Reset Built-in Pull-up
Resistance. OPEN= “H”
APC 1 enable pin. “L”=APC and LD1 forced on Built-in Pull-up
6 XAPCT ' D Resistance. OPEN= “H’
APC 2 enable pin. “L”=APC and LD2 forced on Built-in Pull-up
7 XAPC2 I D Resistance. OPEN= “H”
Data tracking signal 1 input pin.  XPDAT=“L”: LD1 forced on. Built-in
8 XPDATT |1 D Pull-up Resistance. OPEN= “H"
Data tracking signal 2 input pin.  XPDAT=“L": LD2 forced on. Built-in
9 XPDATZ |1 D Pull-up Resistance. OPEN= “H”
10 DvCC Power Supply for digital block
11 DGND GND for digital block
12 DATA1 I D LD1 switching data, LVDS + Input / TTL Input. OPEN= “L”
13 DATA1B | D LD1 _switching data, LVDS - Input / TTL Input. Connect to 1.2V when
TTL input. OPEN= “L”
14 DATA2 I D LD2 switching data, LVDS + Input / TTL Input OPEN= “L”
15 DATA2B | D !_D2 switching data, LVDS - Input / TTL Input Connect to 1.2V when TTL
input. OPEN= “L”
Over-current and abnormal LDV power detection signal output Nch-
16 XERR o D open Drain, 10kQ Pull-up when use, Error=Low
OPEN = when not in use.
17 ILDM e A LD (_)utput current monitoring pin lop/72 output Connect to VCC when
not in use.
4ch-LDAin use = I/F XDOFFI connect of other end CLM5C711A3FN
18 XDOFFO 10 D OPEN=4ch-LDA s not in use
4ch-LDAin use = I/F XDOFFO connect of other end CLM5C711A3FN
19 XDOFFI |1 D OPEN=4ch-LDA is not in use
20 LDV1 Power Supply for LD block
21 LD1 0] A LD1 connection pin  (LD1 anode side connection)

Chiplon Microelectronics
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CLM5C711A3FN

Cathode LD Driver

22 LDG1 GND for LD1
23 LDV Power Supply for LD block
24 LDG2 GND for LD2
25 LD2 ] A LD2 connection pin  (LD2 anode side connection)
26 LDV2 Power Supply for LD block
27 PD I} A PD connection pin (PD cathode side connection)
PD2 resistance connection pin, the other end GND VRPD2=RPD2xImx2
28 RPD2 Vo A VRPD: RPD pin voltage
29 RPD1 I/O A PD1 resistance connection pin, the other end GND VRPD1=RPD1xImx2
Reference voltage input pin to adjust LD2 intensity 0.1V = Vc2 = 3.0V
30 VCONT2 I A @VCC=5V
0.1V = Vc2 = VCC-1.4V @VCC=3.3V
APCAmp output pin. Csh2 (Sample hold capacitance) connection, the
other end GND
31 CSH2 o | A 0.047uF = Csh2 Isw2=Vcsh2/Rsw2x35.5-5.3 @VCC=5V
Isw2=Vcsh2/Rsw2x28-2.8 @VCC=3.3V
Resistance pin to set switching current : Rsw2 connection, the other
32 RSW2 I} A end GND
330Q = Rsw2 = 2.2kQ
Reference voltage input pin to adjust LD1 intensity 0.1V = Vc1 = 3.0V
33 VCONT1 I A @VCC=5V
0.1V = Ve1 = VCC-1.4V @VCC=3.3V
APCAmp output pin. Csh1 (Sample hold capacitance) connection, the
other end GND
34 CSH1 WO 1A 0.047uF = Csh1 Isw1=Vcsh1/Rsw1x35.5-5.3 @VCC=5V
Isw1=Vcsh1/Rsw1x28-2.8 @VCC=3.3V
Resistance pin to set switching current : Rsw1 connection, the other
35 RSW1 I/O A end GND
330Q = Rsw1 = 2.2kQ
36 VREF I/O A Reference voltage generation circuit 1.2Vt 6%

The pins (5~9, 12~15, 30, and 33) do not have path to the power supply. Therefore, even if voltage is applied to those
pins at Power=0OFF, the LD will not emit.
VCC:include AVCC,DVCC,LDV,LDV1,2

Chiplon Microelectronics
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CLM5C711A3FN Cathode LD Driver

2. Pin Protection Circuit

AVCC DVCC l_J
e b, -
e e
& : ‘ ourqe&
N+resistorT—/\/\/\,J Drain & )
kQ % N+resistor J N+r1est|s 5 te
10Q
Hll S ——= Gate H"—‘ T
AGND DGND ¢

1:RBI,2:BIAS,28:RPD1,29:RPD2
31:CSH2,32:RSW2,34:CSH1,35:RSW1,36:VREF

DvCC DvVCC
—E —

5:RST,6:XAPC1,7:XAPC2,
8:XPDAT1,9:XPDAT2,19:XDOFFI

N+resistor
100Q

N+resistor

X Gate X : T—&At\i(
300kQ
| + T —
DGND DGND
12:DATA1,13:DATA1B,14:DATA2,15:DATA2B 16:XERR
DvCC DvVCC
- L ! —
P+resistor
10Q
Source &

@ Drain

N+resistor
kQ

-

N+resistor
10Q

\ (-
E3 Gate T
DGND DGND
17:1LDM 18:XDOFFO
LDV1 (LDV2) AVCC
S _ —
X <
L \a Gate
3
LDG1 (LDG2) AGND
21:LD1 (25:LD2) 27:PD
AVCC DvCC AVCC LDV2
—ik
|Z % N-+resistor
1kQ
_+ - T
AGND ‘ Lyt
30:VCONT2,33VCONT1 AVCC,AGND,DVCC,DGND,LDV1,2,LDG1,2

CLM5C711A3FN
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CLM5C711A3FN

Cathode LD Driver

3. Current Control Method

@ LVDS (Low Voltage Differential Signal) format data: LD on/off control by DATA and DATAB.

@ When the IC is powered and reset is released (RST=L), the IC will enter into APC control mode by XAPC1

or2=H=>L.

The Bias current (Ibi) has a fixed current determined by internal reference voltage and Rbi.

Set Ibi as large as possible within the level of no effect on the screen image quality by spontaneous emission at

DATA=OFF.

A
Intensity

(4]
$
(@)
~
\/
<
T
K
'S
2
C?G
Q&

e
Iy
~
\/
(/]
5
(ol
&
&
&
o~
&
&

Q

LD characteristic

A

Threshold current:Ith Emitting current:I

Ibi

IC control current « > Isw

High temp.

LD characteristic at high temp. Threshold current:IthH

»
>

InH

High temp.
Emitting current:

Ibi

IC control current at high temp. P

IswH

(Ibi < Ithmin)

Y

»
»

Drive current
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CLM5C711A3FN Cathode LD Driver

4. Current Setting Method
1)_Switching Current Setting (LD1 & LD2)

The Isw is set by CSH pin voltage (Vcsh) and Rsw resistance. The Isw is given by the following formula.
Isw[mA]=Vcsh/Rsw[kQ]x35.5-5.3 * 30[%] (0.33[kQ]=Rsw=2.2[kQ]) ---@VCC=5V

Isw[mA]=Vcsh/Rsw[kQ]x28-2.8 * 30[%] (0.33[kQ]=Rsw=2.2[kQ]) ---@VCC=3.3V

The input voltage span for Vcsh is Veshmax: 3.7V (2.5V@VCC=3.3V), thus Iswmax (Isw Chiplon set current) is
determined in accordance with the Rsw resistance.

Set appropriate Rsw by considering bias current and LD current (lop) to set LD at target intensity. When LD lop_max
is small, increase Rsw resistance. When lop_max is large, decrease Rsw resistance.

The larger Rsw is, the smaller Isw_max becomes, with lower Vsw volt-ampere conversion efficiency. Example)

Rsw=2.2kQ Iswmax=54.4mA+30% LD drive current/\VVcsh conversion efficiency 14.7mA/V (typ.)

2) Bias Current Setting (LD1 & LD2)

The Ibi is set by internal reference voltage and Rbi resistance. Ibi of each Rbi is follow.

IbifmA]=22.4 # 23[%] (Rbi=1.0[kQ]) ... VCC=5[V]45[%]
IbifmA]=11.4 # 29[%] (Rbi=2.2[kQ]) VOP=1.5~2.5V
bilmAJ=3.25 +42[%] (Rbi=100KQ) @
IbifmA]=16.9 * 23[%] (Rbi=1.0[kQ]) ...VCC=3.3[V]t5[%]
IbifmA]=8.1 % 27[%] (Rbi=2.2[kQ)]) VOP=1.5~2.4V

Ibi[mA]=2.85 * 34[%] (Rbi=6.8[kQ])

xIbi current setting of the other Rbi described the following description "17-2.APC Current Setting"
Internal reference voltage = 1.2V + 0.07V
(Ibi:bias current, Rbi: RBI pin Pull-Down Resistance)

The response characteristics of LD improves with larger Ibi due to the higher LD activity rate at LD=OFF. This IC needs
to have Ibi_min=3mA for the high-speed response. Set Ibi as large as possible within the level of no effect on the

screen image quality by spontaneous emission at DATA=OFF.

Chiplon Microelectronics CLM5C711A3FN
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CLM5C711A3FN Cathode LD Driver

5. Power On Sequence

VCC 100%
VCe POR
>10us
XERR
ASYNC: ASYNC: 0K ASYNC: (K
RST | ASYNC:OK ASYNC: 0K —
- > l'hnv /\I"’l
XAPC1 Ist APCI =1.5us
> lj ne 1\PQ2
XAPC2 Ist APC2 =1.5us
Ibil | OFF | ON [ OFF | ON | OFF | ON | OFF \
Ihi2 | OFF [ ON | OFF ] ON [ OFF |
Cshl |
Voltage \.
Ithl Isw PWM PWM |
Topl Ibil '\
/ ] ‘~
LD1 / PWM PWM
Csh2 |
Voltage \.

. Tth2 Isw: PWM PWM |
Iop2 Tbi2 '\
102 / PWM PWM

DATA1 l no effect ‘ ” [ no effect l PWM | no effect | '“* | no effect [ PN ‘

DATA2 ‘ no effect ‘ PWM | no effect |'“'\| no effect [ PR ‘

@ When LDV is over Reset cancel level(over LDVpor, refer to 16.Electrical Characteristics), the XERR, Power
Supply Error Monitor is Low—High. (- - %1
@ When the XERR is Low—High, the internal circuit will start. (- - %2)
@ When RST High—Low, IC checks CSH pin state. If CSH="OPEN?”, no release of IC internal circuit Reset.

@ After RST High—Low, the 1st-APC1 is executed by the first XAPC1 High—Low and set Isw1 current to turn LD1 at
the target light intensity. (1st-APC time:t1stAPC, refer to 16.Electrical Characteristics) (-« - %3
® In addition, the 1st-APC2 is executed by the first XAPC2 High—Low after XAPC1 =High( - - - %4)and set

Isw2 current to turn LD2 at the target light intensity. Asynchronous operation of input signal RST, APC1, 2 is possible.
(refer to 10-2 XAPC signal.)
The 1st-APC operations, which set the LDs to the target light intensity, can be done in both continuous mode and

intermittent mode. (Application note “17-2 Target intensity setting of LD”) (- - - %3)
® The Isw1(&2) is sent when PWM signal input to DATA1(&2) pin. Then execute APC1(&2) periodically by Line-
APC1(&2) (z 1.5ps) to keep the LD1(&2) target intensity. It becomes lop2=0mA of LD2 at XAPC1=Low. On the other
hand, it becomes lop1=0mA of LD1 at XAPC2=Low. (- - - %5
@ When RST Low—High during normal mode, Ibi=Isw=lop becomes O0mA and the DATA input signal to IC
becomes invalid. Also, the CSH pin falls to “L” and Csh capacitor discharges. (+ - - *%6)

In case of RST becomes High—Low again, execute the first APC.

Chiplon Microelectronics CLM5C711A3FN
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CLM5C711A3FN

Cathode LD Driver

x1: When XERR pin is pulled up to power supply other than LDV.

%2: To start internal circuit requires Chiplon of 10us. No signal input within 10us after the XERR is Low—High.

%3: 1s-APC execution is available from either LD1/LD2. The DATA 1&2 signal is invalid until the VCC rise
followed by 1st-APC 1&2 both complete, and the XAPC1,2 is Low—High again.

Moreover after either of 1st-APC is executed, Built-in power supply voltage detection circuit detects

3.3V or 5V, then appropriate UVLO level (under LDVuvio, refer to 16.Electrical Characteristics) is selected. Therefore,

please do not begin 1st-APC on the power-supply voltage until becoming a set value. The UVLO level maintains the

level of 3.3V power supply until 1st-APC is begun.

x4: When 1st-APC start (RST released), and XAPC1=Low & XAPC2=Low, XAPC1 is prioritized XAPC2 is
High internally. In addition, if the other ends XAPC2/1 become Low during the precedent XAPC1/2 Is Low, the
precedent signal is prioritized and the following signal is ignored and invalid until the precedent signal becomes high.

This is same for the normal APC (refer to 10-2 XAPC signal).

%5: XAPC=Low signal overrides DATA signal at anytime and LD is forced to turn on.

x6: State of the Pins related to LD current when RST=High.

LD : HiZz (Ibi=lsw=lop=0mA)
CSH : Low (Csh: Discharge)
DATA & XAPC : No effect
5.1.About UVLO & POR Level @VCC=5V
5V
UVLO hysteresis
~3.95V 1\ Ao
UVLO Level
~2.75V
POR Level
VCC
RST
XAPC
XERR /
Internal
Reset
power supply 3.3V Mode 5V Mode
voltage detection

Chiplon Microelectronics
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CLM5C711A3FN Cathode LD Driver

5.2.About UVLO & POR Level @VCC=3.3V

5V
UVLO hysteresis
~3.95V {ro2v
UVLO Level
~2.75V
POR Level
RST
VCC
RST 1
XAPC |
Internal
Reset ‘
power supply 3.3V Mode [ 5V Mode
voltage detection
Control Flow
Reset B
. Power supply normal S
RST : H=L LDV > 2.7V XERR=L
; RST=H
Delay severl R
Denoising B
\ RST=L, Power normal fg - e
v
CSH_OPEN detect Power supply |  set 3.3V or 5V - —
~ clus voltage detection | J7 47 DATA input invalid
CSH_OPEN L ) . - ) (including XPDAT)
. [oovee=s.3v Vee=5v IstAPC start
Delay lpus | WLO Level=2.7V | | WVLO Level=4. IV | | pyjoritize LDI  XAPCI&2-L
Delay time of each detection Other : Prioritize
Just after 1stAPC precedent XAPC signal
v

""""""""""""""""""""" XAPC1=L and XAPCI1=L and XAPC1=H and \
: RST=H XAPC2=H XAPC2=L XAPC2=L
or :
i Power supply
: Error continued
P 1st_APC_LD1 1st_APC_LD2
Denoisi XAPC1=H and XAPC1=L and
enoising > XAPC2=1 XAPC2=H
Delay : several pus
RST=H
1st_APC_LD2 1st_APC_LD1
or | N SEAT-
Power error .
XAPC1&2=H after the 1stAPC > » DATA line error > I
Normal DATA input valid (including XPDAT) « ILDERR detect XERR=L

A *
+ DATA line normal
« ILDERR released

— XERR=H |

v
XAPC1=L and XAPC2=H = LDI_APC
XAPC1=H and XAPC2=L = LD2_APC CSH Discharge &
\ Prioritize the precedent XAPC signal Prioritize LD1 when concurrent / > Detect CLIPERR  jmefiie XERR=L Latch

(Latch release by

RST=H)

Chiplon Microelectronics CLM5C711A3FN
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CLM5C711A3FN Cathode LD Driver

6. Abnormal Detection Operation
6.1.Power Supply Error Detection

LDV | LDVio

XERR

RST

Ibi Ibi : ON Ibi : OFF Ibi : ON

“ st APC ~
XAPC

Csh

Voltage \

Top

DATA DATA : valid DATA : invalid DATA : valid

@ If UVLO level(under LDVuvio level, Refer to 16 Electrical Characteristics) is detected, the XERR becomes
High—Low.

@ The internal circuit shifts to stand-by mode, then the Ibi=Isw=lop becomes OmA and any DATA input signal to IC will
be invalid. CSH1&2 pin also fall to Low and discharge Csh1&2 capacitor.

When using XERR pin

@ If the XERR pin output Low, pull RST input signal to High. When LDV powers up again, IC is ready for the normal

power-on sequence as described in previous chapter. APC operation is safe and complete at this state.

When not use XERR pin

@ Even though LDV repeatedly ON/OFF around UVLO level, LD will not show any abnormal emitting due to the

decrease of LD intensity by gradual Csh capacitor discharge. However, there is a possibility that the LD intensity is not
recovered by Line-APC when the power is back.

Chiplon Microelectronics CLM5C711A3FN

14



CLM5C711A3FN Cathode LD Driver

6.2.XAPC signal

In the case of XAPC1=Low and XAPC2=Low overlapping, prioritize the precedent XAPC signal. When RST release
(H—L) and XAPC1&2=Low, prioritize XAPC1.

RST

XAPC1

XAPC2

Internal I :(____‘:__x Precedenf
XAPC1 | | XAPC1 prioritize

Internal ; : ~ Precedent
XAPC2 : 1 ~“1"XAPC2 prioritize

6.3.0ver-Current-Error-Detection

Low Latch

XERR

Clip—Current-Level f e

CSH Over—Current—Level s '7:('_;:,:/'—""':7:.'/ " """ \' R ':_;,:,:»""/'/:':/"Tj' SRR E— \*\\ """"""
P _— — Discharg

Top ]

In the event of a LD failure, if CSH pin voltage (Vcsh) rises over the pre-set Over-Current-Level (TYP: 3.92V
@VCC=5V), the XERR pin becomes High—Low and CLM5C711A3FN recognize the over current state. However, no
change will occur in IC internal circuit.

If CSH pin voltage (Vcsh) rises over the pre-set Clip-Current-Level(TYP: 4.12V@VCC=5V) with higher lop, the

increase of CSH pin voltage stops and starts to drop gradually.
The XERR will be latched to Low over Clip-Current-Level condition. The RST Low—High release the Low-latch.

The Over-Current-Level differs according to Rsw resistance.

Chiplon Microelectronics CLM5C711A3FN
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6.4.Driving Current Monitor

LD2 LD1
. |
XERR ON:XAPC2=Lo —)\) Ze ON:XAPC2=Hi
)

LD-Current-Error — Pull-up | Pullup:H
””””””””””” P \ detect
ILDM — XERR

- LDerr L

— 77 //.,,/"/'/7\ detect
’ — %ILDM_pin

LDerr :

ILDM pin will send the monitor current value at 1/72 of each driving current of LD1 & LD2.

The monitor of LD2 at XAPC2=Low is sent. Therefore, when inter XAPC2=High, ILDM pin always monitors driving
current of LD1, without any relation to XAPC1 and other signals.

ILDM is PMOS open drain output and can be monitored with converted current/voltage by Pull-Down resistance.
The Chiplon ILDM pin voltage =1.3V.

This IC detects over current when ILDM pin voltagez1.2V and output XERR=Low, this function enables the

over current detection by the driving current monitor. The over current detection level is variable by Pull-Down
resistance value setting.

Ex)Rildm:Pull-Down resistance, lopError:LD current of over current detection,

lopError/72xRildm=1.2 < Rildm=86.4/lopError

The appropriate Pull-Down resistance is 1.2kQ for lopError=72mA.

Additionally, when ILDM pin is not used, connect to the power supply. Then it detects that ILDM is not in use and stop

the monitor current detection and the over current detection.

i LD2-Monitorn

LD1-Monitor “¢——» LDI-Monitor
> e
. : : LD1-Top Level
ILDM pin I I LD2-Top Level
Voltage ; ; LD1-Ibi Level
; 5
XAPC1 | |; |

XAPC2 | —
DATA1 I | |
DATA2 — 5

LD1-Top Level
LD1-current

| |
i | LD1-Ibi Level
| ]

T 1 LD2-Top Level
LD2-current |—| ,—' |—

Chiplon Microelectronics CLM5C711A3FN
16



CLM5C711A3FN Cathode LD Driver

6.5.Input Pin Error Fail-Safe

RSTIX

XAPCx X Tswk—ON

ﬁ} High_active

A

XPDAT*X]
DATA*

DATA*B . :% R [
DT | |
1 #L | by commdn input ~ |
P oo | i ; XERR=L
| - Common 1pput by common input :
| Detection |
{ circuit [
————— e —————— —I DATA-error detection |———|

When RST, XAPC*, XPDAT*, DATA*, DATA*B are open status, LD is light off logic. (RST: LD forced off)
At LVDS input, when DATA* and DATA*B are detected as common input state, then detect the wiring errors described
below and forced LD off logic and reported at XERR=Low.
- Both side wire disconnection, one side wire disconnection, LVDS driver HiZ (common voltage ON/OFF),
GND connection/VCC short, wiring short.
However, this state is assuming that DATA* and DATA*B terminating resistance are connected.
Ex) LVDS driver’s common voltage 1.2V and the driver is in Hiz state, DATA=DATAB=Common input:1.2V

—Error detection

Chiplon Microelectronics CLM5C711A3FN
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7. Operation Mode Change Table

x:don’t care
Operation RST XAPC | XAPC | XPDAT DATA1,2, VCONT1,2 CSH1,2 Ibi I I LD
Mode 1 2 1,2 DATAB1,2 pin ,PD1,2pin pin . SV OB
Disable H x x x x x A%’:‘D OFF | OFF 0 Fgr'(::gd
Constant
Current
Vpd<Vcont Charge
(Sampling)
APC1 ON | ON | jsw1+lbi1 | LD1=ON
(Forced ON) L L H x x Constant (g’F'%; ('3‘,’:%‘ (lop2=0) LD2=OFF
Current
Vpd>Vcont | Discharge
(Sampling
)
Constant
Current
Vpd<Vcont Charge
APC2 . i . y y (Sampling) ON | ON | Isw2+bi2 | (Dp=ON
(Forced ON) Constant | O | ORmy | (lop1=0) | LD1=OFF
Current
Vpd>Veont Discharge
Samplin
pling
Forced ON L H H L X
Vdata>Vdatab ON ON Isw+Ibi ON
Normal Operation x (:gé)
DATA Output L H H H
Vdata<Vdatab .
Normal Operation ON OFF Ibi OFF
When RST
SignalWire | H x x x x x AGND | opp | oFF 0 Forced
Breaks Fix OFF
When Input
Signal Wire Vdata=Vdatab Error . .
Breaks L H H H arnan - Hi-Z ON OFF Ibi OFF
(RST=L)

Vdata(b): DATA(B) pin voltage. Vpd: PD1,2 pinvoltage. Vcont: VCONT1,2 pin voltage. 1bi1,2: Bias current,

Isw1,2: Switching current lop1,2: LD drive current

8. Other Functions

4ch-LDA specification XDOFFI/XDOFFO (Details in the next chapter)
Track data input XPDAT1/2

Unused Function Pin Processing

- VREF (Common voltage)= OPEN
- XPDAT1/2 (Track data input) = OPEN
- XDOFFI (4LD-A I/F) = OPEN
- XDOFFO (4LD-A I/F) = OPEN
- ILDM (LD current monitor)= DVCC fixed
- XERR (LDD Error report) = OPEN
Chiplon Microelectronics CLM5C711A3FN
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4-Beam Laser Diode Array (4ch-LDA) Drive

When using 2 ICs to drive 4ch-LDA, connect XDOFFI and XDOFFO of each IC and short PD pin. See the figure below.
When APC (XAPC1 or 2=L) is executed, IC on one side is Low output from XDOFFO, and IC on the other side

recognizes the APC execution. During APC on one side, LD is forced OFF (lop=0mA) on the other side. Also, while

executing APC on one side, XAPC on the other side is ignored and prioritize the precedent APC. However, falling edge
of XAPC1/2 and XAPC3/4 shall be set apart more than 1us (temporary).
In addition, 1stAPC of both LDD will not start when XAPC1/2 & XAPC3/4 =Low state and RST is released.

XAPC1l ——
XAPC2
XAPC3
XAPC4
< < S S < < < <
%% 88 =% 88
Y =z 3 2 g e
S = o =
(1) 2)
PD PD
LD1 LD2 LD1 LD2
LD]<?JD2<E * LD3<“7i,DiV
XAPC1 I_
XAPC2
XAPC3
XAPC4
XDOFFO (1) |_
XDOFFO (2)
Delay
i OFF-OFF
Internal-
XAPC1 ol
1 %
Internal- OFF-OFF _
XAPC2 :F F-OFF
Internal-
YAPCS OFF—OFF
%
Internal-
XAPC4

Chiplon Microelectronics
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9. External Capacitor Selection of CSH Pin
APC response speed is determined by the Csh (external capacitor of CSH pin), and also affected by the parasitic
capacitance of PD (photo diode connected to the PD pin) and the Rpd (programmable resistance) of PD.
The Csh plays a role of phase compensation for stable APC system when Sample/ Hold (S/H) circuit is sampling.
%Rpd pin output Imx2

Im:PD monitor current

1)PD cut-off frequency (fc) : Csh forfc

fc of PD Csh
1MHz Over 0.047uF
0.5MHz Over 0.1uF
But, 0.047uF=Csh — @D

The large Csh results in the stable APC system, but slow response characteristics.
xRefer to the following description 17.Application Note "Capacitor Setting of CSH Pin” if fc of PD is unknown.

2)Relation of sampling time and hold time

The S/H circuit is set to the target intensity right after the 1st APC operation.

While S/H circuit is in hold period, the LD intensity varies by the leak current on CSH pin. The intensity variation at hold
period is compensated during sampling period.

The sampling time and hold time are given by:

TsamXlcHz=CshxAVsh - @

AVsh =lLeakxTroLo/ Csh - @

According to the formula @ and @,

Tsaw’ Thowo=liear! lox - O

Tapc = Toam + tAPCqy

Tarc: APCtime (XAPC pin=L) tAPCon: APC start delay time (MAX: 0.5us)

Tsam: Sampling time, Thowo: Hold  (XAPC pin=H) time Icn: Charge/Discharge current during sampling on CSH I eak:
Leak current during hold period on CSH pin Csh: S/H capacitance of CSH pin

AVsh: Voltage variation on CSH pin during hold period

Ex) If Ich=0.25mA, l.eak=0.2pA and TrhoLp=1ms,
Tsam=z0.8ps, Tapcz1.8ps,

[Note]
Confirm that the LD intensity variation is within allowed range by the repetition of APC operation.

Chiplon Microelectronics CLM5C711A3FN
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3)LD drive current variation during hold period

The change rate of LD drive current in response to the CSH voltage variation 35.5/Rsw-5.3 mA/V. (=30.2mA/N
@Rsw=1kQ,VCC=5V)

According to the formula @

Alop={35.5/Rsw-5.3(mA/V)}*xAVsh={35.5/Rsw-5.3(mA/V)}xl eakxTHoLo/ Csh — @
Alop: Variation of LD drive current
EX) ILeak=0.2pA, Thop=1ms, Csh =0.1uyF Rsw=1.0kQ

AVsh=2mV. Alop=0.060mA
Differential efficiency of Laser : When 0.4mW/mA, intensity variation=0.024mW

[Note]
Confirm that APC system does not oscillate even under the condition of 2/3 of the set Csh value during APC.

Chiplon Microelectronics CLM5C711A3FN
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10.Absolute Chiplon Ratings

Symbol Parameter Condition Rating Unit
VCC Power supply voltage Pin:AVCC,DVCC,LDV, LDV1,2 -0.3~+7.0 \%
Pin: RST, XAPC1,2,
DATA1,2,DATAB1,2,
Vo Digital pin voltage XERR XPDAT1,2 0.3~+7.0 Y,
XDOFFI
Pin: RBI, BIAS,
LD1,2,CSH1,2,VSW1,2, -0.3~VCC+0.3
Va Analog pin voltage VCONT1,2, PD, RPD1,2 (<+7.0) \
Topr Operating ambient - -20~75 °C
Teg Storage ambient - -40~125 °C
Pd Chiplon supply power Ambient temperature 75°C 14 W

The parameters related to voltage are referenced to GND pin

VCC: include AVCC,DVCC,LDV,LDV1,2

Note
* The operation exceeding the below “Absolute Chiplon Ratings” may cause permanent damage to the

device and cause the adverse effect to reliability and the safety of this device and also peripheral devices. Any
operation exceeding the specified ratings and conditions in this specification are not guaranteed.

15.Recommended Operating Condition

Symbol Parameter Min Typ Max Unit
VCC1 Power supply voltage 4.75 5.0 5.25 \'
VCC2 Power supply voltage 3.135 33 3.465 \'

Topr Operating ambient temperature -10 25 75 °C
Tc Package surface temperature 120 °C

VCC1,2: include AVCC,DVCC,LDV,LDV1,2

Chiplon Microelectronics CLM5C711A3FN
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16.Electrical Characteristics
Recommended operating conditions (unless otherwise specified)

[Power current characteristics]

Symbol Parameter Pin Condition Min Typ Max Unit
Power supply current
IDD , vce 240 290 mA
when operating (DC)
IDD condition : VCC=5.25V Ta=25°C, lop1&2=70mA(Ibi=10mA,Isw=60mA), XAPC1&2=H, DATA1&2:DC ON
[Digital input pin characteristics]
(Digital pin)
Symbol Parameter Pin Condition Min Typ Max Unit
Vcom Common input voltage DATA, DATAB 0.8 1.2 2.0 Y
Vdif Differential input voltage DATA, DATAB 200 350 650 mV
L Voltage
troa Rise time DATA, DATAB 1.5 ns
0%t0100%
tfoa Fall time DATA,DATAB |  Voltage 15 ns
100%to0%
Voltage
tpwHpa “H” period DATA, DATAB 50%t050% 25 ns
Vdif>200mV
Voltage
tpwLpa “L” period DATA, DATAB 50%t050% 25 ns
Vdif>200mV
Roep Data Pull-Down resistance DATA, DATAB DATA, DATAB 120 300 kQ
Voata Pin voltage when open DATA DATA pin open 0.2 V
Voame Pin voltage when open DATAB DATAB pin open 0.2 \%
i iali DATA-DATAB
Vdif erg Differential input voltage B DATAR | | | 10 iy
When error is detected. Error detection
tVcomin Common input detection time | DATA, DATAB 5 us
VCC
Vi “H” input voltage RST, 2 \Y
XAPC,XPDAT +0.3
Vi “L” input voltage RST, -0.3 0.8 \Y,
XAPC ,XPDAT
VIHys H«L Hysteresis voltage RST, XAPC 0.8 V
RST, .
I Input leak current H Pin voltage = VCC -3 0 3 uA
XAPC ,XPDAT
RST, .
| Input leak current L(*) Pin voltage = 0 13 26.3 39.5 uA
XAPC , XPDAT
tpwHRsT RST=H input pulse width RST 20 us
tPWyppar XPDAT input pulse width XPDAT 10 ns
tRSTon RSTnon-response time RST 1 21 45 us
CLM5C711A3FN
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(*)leak current direction: flows out from pin.

DATA = (DATA1, 2), DATAB = (DATAB1, 2), XAPC = (XAPC1, 2), XPDAT = (XPDAT1, 2)

(Analog Pin)
Symbol Parameter Pin Condition Min Typ Max Unit
Vrefo VREF pin output voltage VREF 1.13 1.2 1.27 \
VreflLo VREF pin output allowable VREF 330 Q
load
[LD output DC Characteristics]
Symbol Parameter Pin Condition Min Typ Max Unit
Voidon Output voltage range LD DATA: LD=ON 1 VCC v
when LD=ON -
0.73
5
| orsT Leak current at RESET LD RST=H 3 0 3 UA
Ibiset Bias current setting sNote 1 LD 3 30 mA
Ibiacc Bias current setting LD VCC=3.3 RBI=6.8kQ 2.5 2.85 3.2 mA
xtlote 1 v RBI=2.2kQ 7.3 8.05 8.8 mA
VOP=19" | RBI=1.0kQ | 156 16.9 18.1 mA
V
VCC=5V RBI=10kQ 2.5 3.25 4.0 mA
VOP=1.9 RBI=2.2kQ 9.6 114 13.2 mA
v RBI=1.0kQ | 197 224 25.0 mA
Iswset Switching current setting LD VLD (LD pin voltage) 5 65 mA
xNote 1 =L.DV-0.735
VLD (LD pin voltage) 5 70 mA
=LDV-0.835
lop Drive current setting range LD VLD (LD pin voltage) 8 70 mA
=LDV-0.735
VLD (LD pin voltage) 8 80 mA
=LDV-0.835

%Note 1: The variation of resistor connected to RBI or RSW pin is added up to the total variation of the IC characteristics.

Chiplon Microelectronics CLM5C711A3FN
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[LD output AC characteristics]

Symbol Parameter Pin Condition Min Typ Max Unit
tpd, o DATA input~LD output DATA DATA Reverse to Isw 1.8 3.7 8 ns
? . Propagation delay time LD change point
Ap off> VCC=5V5%
VCC=3.3V1+5% 2.3 4.8 10
tpd,ap XAPC input~LD output XAP DATA OFF to lsw 3.6 7.7 16 ns
;; . Propagation delay time CLD change point
Cp offAP VCC=5V+5%
VCC=3.3V+5% 5 10 22
tpd o | XPDAT input~LD output XPDA | bATA OFF to lsw 19 4 ) ns
? . Propagation delay time TLD change point
Ap ofXD VCC=5V+5%
VCC=3.3V+5% 2.8 58 12
trip Emit current rise time LD Isw 20%t080% 1.0 ns
tfio Emit current rise time LD Isw 80%t020% 1.0 ns
LD = (LD1, 2)
DATA = (DATA1, 2), DATAB = (DATAB1, 2), XAPC = (XAPC1, 2), XPDAT = (XPDAT1, 2)
Chiplon Microelectronics CLM5C711A3FN
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[APC characteristics]
Symbol Parameter Pin Condition Min Typ Max Unit
Vcontin VCONT pin Input VCONT At Normal operation VCC=5V+5% 01 3.0 V
voltage range
At Normal operation VCC=3.3V+5% 0.1 VCC V
-1.4
VCSHin | CSH pin Input voltage CSH VCC=5V+5% 0.1 3.7 V
range
VCC=3.3V1+5% 0.1 25 V
G PD pin monitor current PD, Im=100pA 1.9 2 21 time
S
amplification efficiency RPD1 Im=1mA 1.98 2 2.02
,2
Im PD pin monitor current PD VCC=5V5% 0.03 3.6 mA
Range VCC=3.3Vt5% 0.03 1.5
VrpDERR RPD voltage error RPD XAPC=L -20 0 20 mV
Veo Veont=0.1~3.0V @VCC=5V
NT Veont=0.1~VCC-1.4V
@VCC=3.3V
Iy Input leak current 1 VCONT -1 0 1 uA
||2 Input leak current 2(1) CSH XAPC=H -01 0 0.05 UuA
Tarc APC time XAPC 15 us
tAPCon APC start delay time XAPC 0.3 0.5 us
ICH1 S/H charge current CSH Veont-Vpd>0.1V -15 -2.8 mA
Vcsh=0.1~3.7V

VCC=5V+5%

Vesh=0.1~2.5V VCC=3.3V+5% -10 -1.5

IDCH1 S/H discharge current CSH Vpd-Veont>0.1V 15 17 mA

Vcsh=0.2~3.7V VCC=5V+5%
Vcsh=0.2~2.5V
VCC=3.3V+5%

Vesh=0.1~0.2V 0.5
VCC=3.3V+5% or 5V+5%

t1stAPC | 1stAPC time XAP CSH=0.27pF (*2) 200 us

csH CSH=0.56uF (*2) 400 us

CSH=1uF (*2) 800 us

(*1)leak current direction, minus is Csh discharge, plus is Csh charge.

(*2) CSH pin Voltage =3.0V Po = target intensity +1%

VCONT = (VCONT1, 2), CSH = (CSH1, 2), RPD = (RPD1, 2), XAPC = (XAPC1, 2)

Chiplon Microelectronics CLM5C711A3FN
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[LD protection characteristics]

Symbol Parameter Pin Condition Min Typ Max Unit
LDVpor LDV Reset cancel level LDV 2.49 2.75 3 V
LDV 0 UVLO Level LDV VCC=5V+5% 35 3.95 4.4 V
VCC=3.3V+5% 2.29 2.6 29 V
LDViuvionys UVLO hysteresis LDV 0.20 v
tLDVuviLo UVLO Non- LDV Time from normal 15 4.0 10 us
response time LDV—LDV <LDVuwio
until LD output HiZ
Vcshierr CSH pin LD over-current CSH -3% VCC*3.92/5 +3% \%
detection voltage XER
R
Vesheiip CSH pin High-limit CSH -3% VCC*4.12/5 +3% \%
voltage
ILDM LD pin current monitor ILDM | | D1 or LD2 lop=20mA -10% lop/72 +15% mA
VILDMerrR | |LDM pin (LD ILDM | LD1orLD2 1.1 12 1.3 \4
monitor) Over current
detection level
Vildmon ILDM function ON ILDM VCC=z3.135V 21 V
setting voltage
VOyerr “L” output voltage XERR | lload=4mA 0.4 V
10Z,erp Output leak current XERR -3 0 3 uA
Chiplon Microelectronics CLM5C711A3FN
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17.Application Note
17.1.Capacitor Setting of CSH Pin

The capacitor of CSH pin plays a role of the phase compensation for APC loop stabilization. The value is limited by fc
(cut-off-frequency) of PD as described in “13.External Capacitor Selection of CSH Pin” of datasheet. Refer to the
following description if fc of PD is unknown.

The bandwidth of APC loop is regulated by the parasitic capacitance of PD and the RPD resistance, and determined

by CSH capacitor value. RPD resistance is determined by VCONT voltage and the monitor current of PD.

The large CSH capacitor is required when the PD parasitic capacitance and RPD resistance become larger. The

RPD=VCONT/(Imx2) Po=AxIm Po: LD Power %RPD pin output Imx2
response speed of APC is slower as the CSH capacitor value increases.

- Reference setting value of CSH capacitor for stable APC
electric characterization Condition: RSW=680Q IswMax=70mA~ & LD: QL78F6DF-1

RPD=~2.2kQ CSH=0.047uF

RPD=~2.7kQ CSH=z0.056uF

RPD=~3.3kQ CSH=z0.068uF

RPD=~4.7kQ CSH=z0.1uF Line-APC-time =z 1.5us
RPD=~11kQ CSHz0.22uF

RPD=~20kQ CSH=z0.33uF

Please set RPD resistance value below 20kQ to satisfy the condition of Line APC time 1.5us (RPD value can be lower

by decreasing the VCONT voltage.)

- For RSW resistance value

The large RSW resistance results in the slow APC response speed and also makes the CSH capacitor small for stable
APC loop. In other words, decreasing the CSH capacitor along with the RSW resistance will improve the APC response
speed.

Refer to the following expressions.

RSW*CSH=Constancy APC response speed =Constancy.
Ex.) RSW=1.2kQ RPD=~11kQ CSHz0.22uF
=>RSW=2.2kQQ RPD=~11kQ CSHz0.12uF (RSW*CSH=2.64*10E-4)
(Note)

Above parasitic capacitance differs by LD used and may not be appropriate to attain the stable APC operation. Please
adjust the CSH capacitor according to the APC operation state. The CSH value can be decreased if the value
described above stabilizes APC condition. Otherwise, increase value to attain APC stability.

Confirm the followings:

- Stability of APC at the condition of less than 2/3 of the setting capacitor value.

- Nonoccurrence of intensity declination with 3/2 times of the setting capacitor value during periodical APC.

Chiplon Microelectronics CLM5C711A3FN
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17.2.Target intensity setting of LD
The 1st-APC operations, which set the LDs to the target light intensity, can be done in both continuous mode and

intermittent mode. The timing charts of two modes are shown as below.

RST ]

XAPC I | U

CSH ///////

Top I oo [l e
LD H o |G

DATA izl o

continuous 1st—APC

RST |

Top

PWM PWM

LD 1

DATA izl el -
intermittent 1st—APC

1 Pwm
I:l no effect

Continuous 1s-APC Mode: LD intensity will be fixed within 1s-APC period.
Intermittent 1s-APC Mode: LD intensity increases gradually with intermittent 1st-APC signal, then fixed when LD

reaches the target intensity.
The total period of 1st-APC in intermittent mode will be 10% longer than in continuous mode.

CLM5C711A3FN

Chiplon Microelectronics

29



CLM5C711A3FN

Cathode LD Driver

17.3.APC Current Settings

(1 Bias Current Setting: Ibi
VCC5[V]t5% VOP=1.5~2.5[V]. TYP: VOP(LD pin voltage)=1.9[V]

Ibi of each Rbi and fluctuation factor

Fluctuation factor[%)] Current setting between resistance

Rbi | MIN | TYP | MAX
[kQ] | [mA] | [mA] | [mA] | Production vcC VOP

MIN [mA] TYP [mA] MAX [mA]
0.56 | 28.8 | 36.1 | 434 10.4 3.3 6.4

14.7/Rbi+2.5 17.2/Rbi+5.4 19.7/Rbi+8.3
0.68 | 241 | 30.7 | 37.2 10.9 3.5 6.7

15.1/Rbi+2.0 17.8/Rbi+4.6 20.5/Rbi+7.2
0.82 | 204 | 26.2 | 321 1.5 3.7 7.0

14.7/Rbi+2.4 17.7/Rbi+4.7 21.2/Rbi+6.4
1.0 | 172 | 224 | 275 11.9 3.9 7.3

16.4/Rbi+0.8 19.6/Rbi+2.8 22.6/Rbi+5.0
1.5 | 11.7 | 158 | 20.0 13.4 44 8.0

16.4/Rbi+0.7 | 20.2/Rbi+2.4 24.0/Rbi+4.0
1.8 | 9.88 | 136 | 17.3 14.6 4.7 8.4

18.3/Rbi-0.3 21.9/Rbi+1.5 25.4/Rbi+3.2
22 | 805 | 114 | 148 15.8 4.9 8.7

15.2/Rbi+1.1 20.3/Rbi+2.2 25.3/Rbi+3.3
27 | 675 | 969 | 126 16.2 5.2 9.1

17.4/Rbi+0.3 22 .3/Rbi+1.5 27.1/Rbi+2.6
33 | 558 | 819 | 10.8 17.1 55 9.6

18.0/Rbi+0.1 23.6/Rbi+1.1 29.1/Rbi+2.0
56 | 3.34 | 526 | 7.18 20.1 6.3 10.6

18.7/Rbi 25.4/Rbi+0.7 32.2/Rbi+1.5
82 | 229 | 3.83 | 5.36 221 6.8 1.4

18.2/Rbi 26.2/Rbi+0.6 34.2/Rbi+1.2
10.0 | 189 | 3.25 | 4.61 23.1 71 1.7
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VCC=3.3[V]#5[%] VOP=1.5~2.4[V]. TYP: VOP=1.9[V]

Ibi of each Rbi and fluctuation factor

Fluctuation factor[%)]

Current setting between resistance

Rbi | MIN | TYP | MAX
[kQ] | [mA] | [mA] | [mA] | Production VvCC VOP
MIN [mA] TYP [mA] MAX [mA]
047 | 272 | 338 | 404 6.4 3.3 10.3
12.5/Rbi+0.5 14.9/Rbi+2.1 17.3/Rbi+3.7
0.68 | 189 | 240 | 291 6.9 34 10.9
12.7/Rbi+0.3 15.2/Rbi+1.6 17.8/Rbi+2.9
082 | 157 | 20.2 | 246 7.1 3.6 1.2
12.5/Rbi+0.5 15.2/Rbi+1.6 17.9/Rbi+2.8
10 | 13.0 | 169 | 20.7 74 3.7 11.6
13.0/Rbi 15.9/Rbi+0.9 18.9/Rbi+1.9
15 | 868 | 115 | 144 8.1 4.0 12.4
12.9/Rbi 16.1/Rbi+0.8 19.3/Rbi+1.5
18 | 724 | 9.74 | 123 8.9 4.1 12.9
13.4/Rbi-0.3 16.8/Rbi+0.4 20.1/Rbi+1.1
22 | 588 | 805 | 10.2 9.3 4.3 13.3
12.5/Rbi+0.1 16.1/Rbi+0.7 19.7/Rbi+1.3
27 | 482 | 6.69 | 8.56 9.7 4.5 13.8
13.1/Rbi-0.1 16.9/Rbi+0.5 20.6/Rbi+1.0
33 | 394 | 556 | 717 10.6 4.6 14.3
13.1/Rbi-0.1 17.3/Rbi+0.3 21.4/Rbi+0.7
5.6 | 230 | 340 | 4.51 11.8 5.1 15.6
13.0/Rbi 17.6/Rbi+0.3 22.2/Rbi+0.6
6.8 | 1.89 | 285 | 3.81 12.3 53 16.0
13.4/Rbi-0.1 18.3/Rbi+0.2 23.1/Rbi+0.4
82 | 155 | 239 | 3.22 12.8 5.5 16.7
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@ Switching Current Setting :lsw
Typical VOP=1.9[V]
(@VCC=5]V])

Isw=Vcsh/RswlkQ]*35.5-5.3 + 15[%] (0.33[kQ]=Rsw=2.2[kQ])

(@VCC=3.3[V])

Isw=Vcsh/RswlkQ]*28-2.8 + 13.5[%] (0.33[kQ]=Rsw=2.2[kQ])

(Isw: switching current, Vcsh: CSH voltage. Rsw: RSW connected resistor)

(@VCC=5[V]+5[%], VOP=1.5~2.5[V])
Isw=Vcsh/Rsw[kQ]*35.5-5.3 + 30[%] (0.33[kQ]=Rsw=2.2[kQ])
1+30[%] fluctuation factor

Production process

VCC

VOP

(@VCC=3.3[V] £5[%], VOP=1.5~2.4[V])

Isw=Vcsh/Rsw[kQ]*28-2.8 + 30[%] (0.33[kQ]=Rsw=2.2[kQ])
+30[%)] fluctuation factor
Production process

VCC
VOP

1 1215[%]
T 27[%]
1 18[%]

D £13.5[%]
D 27[%]
1 +9.5[%]
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17.4.RST, LDV Pin Control

@ Noise Protection on RST pin and LDV pin
The RST pin and Power-On-Reset circuit (LDV Reset detection circuit) of LDV pin have RST non-response

time(tRSTon)min>1pys and UVLO non-response time(tLDVuvio)min>1.5us to avoid malfunction caused by noise.
Unexpected “Reset” signal can be protected while the width of electrostatic noise is below 1us during normal
operation.

If noise level exceeding Invert level of RST pin or POR level of LDV pin, however, persists for more than 1ys, it results in
the unexpected “Reset” signal, followed by the degradation of image. In order to avoid this phenomenon, adding

external LPF or Coil is recommended.

A | LDV Voltage I

i\ i \, |

p .. \... Invert Level A J
I

RST pin Voltage /1 i\ PN

1
]

! ! :
tRSTon > 11 u s! tLDVuvlo > 1.l5us

! .

[
1
i/
UVLO Level

D

i

Internal Reset Internal Reset

non-Target
Power

non-Target

LD Target Power OFF
Power

LD Target Power OFF

@ Minimum “High” period of RST pin
The minimum “High” period of RST pin charges Low=>High shall be at least over 20us until RST is charged
High=>Low again due to the reasons as follows:

- Reason 1. RST non-response time (tRSTon), max<4.5ys.

- Reason 2. When RST pin changes Low=>High, the analog circuit requires at least 20us for stabilization. (Ex)

Discharge time of Csh pin voltage requires over 10us after RST pin changes Low=>High.

220 s

A
A 4

RST pin Voltage
I i
lRS%nliJ.S/tii

<

Internal Reset

>10us .
|

i
i P
! ! P!
CSH [)i[l \'ullngu | ! i
! ! |
i
i
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17.5.Power ON/OFF method
This IC features three types of power: LDV (LD pin<LDV1,LDV2,LDV> for output control) and AVCC,DVCC. However,

the internal circuit operation is unstable when using only LDV, the following power ON/OFF method is essential. Please

make the power supply of AVCC and DVCC common.

Power ON
VCC concurrent ON OK
AVCC&DVCC ON (LDV-OFF) OK
LDV ON (AVCC&DVCC-OFF) NG
Power OFF
VCC concurrent OFF OK
AVCC&DVCC OFF (LDV-ON) NG
LDV OFF (AVCC&DVCC-ON) OK

VCC:include AVCC,DVCC,LDV,LDV1,2

17.6.Notes for VREF pin use
This IC features reference voltage pin VREF. Output voltage is 1.2V@typ.

VREF pin can be used as a reference voltage VCONT1 and 2. However, it is a prohibition to connect capacitor directly
with VREF pin to stabilize reference voltage. If you connect the stabilizing capacity, please connect capacitor from
VREF pin through resistance as shown in the figure below and connect it to the LPF form. Please set resistance value

above 1kQ.

W’\/\/\,L ]

1:VREF MN

—i—
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18.Contact Information

Chiplon Microelectronics Co.,Ltd
4/F Building 7 Green Valley Science and Technology Center Daoxianghu Rd Haidian District Beijing China

Postal Code: 100095

Tel: +86-10-82466062 62106606
Sales: sales@chiplon.com
Technical support: support@chiplon.com
Website: www.chiplon.com

Copyright. Chiplon Microelectronics Co., Ltd. All rights are reserved.

The information furnished by Chiplon is believed to be accurate and reliable. However, no responsibility is
assumed for inaccuracies and specifications within this document are subject to change without notice. The
material contained herein is the exclusive property of Chiplon and shall not be distributed, reproduced, or
disclosed in whole or in part without prior written permission of Chiplon. Chiplon products are not authorized
for use as critical components in life support devices or systems without express written approval of
Chiplon. The Chiplon logo is a registered trademark of Chiplon Microelectronics Co., Ltd. All other names
are the property of their respective owners.
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