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applications

= |P cameras
= sports cameras

= automotive

OV04689-H67A (color, lead-free)
67-pin CSP5

features

= automatic black level calibration (ABLC)

= programmable controls for frame rate, mirror and flip,
cropping, and windowing

= static defective pixel canceling
= supports output formats: 10-bit RAW RGB (MIPI)
= supports horizontal and vertical subsampling

= supports images sizes: 4Mpixel, 3Mpixel, EIS1080p,
1080p, EIS720p

= fast mode switching

support 2x2 binning, 4x4 binning, re-sampling filter

standard serial SCCB interface

note  oniy1.5K
bits of OTP is available
for customer's use.

up to 4-lane MIPI serial output interface

embedded 4K bits one-time programmable (OTP)
memory for part identification, etc (see sidebar note)

two on-chip phase lock loops (PLLs)
programmable I/O drive capability

built-in temperature sensor

key specifications (typical)

= active array size: 2688 x 1520
= power supply:

core: 1.1~ 1.3V

analog: 2.6 ~ 3.0V

1/0: 1.7 ~ 3.0V

= power requirements:
active: 163 mA (261 mW)
standby: 1 mA
XSHUTDOWN: <10 pA

= temperature range:

operating: -30°C to +85°C junction temperature
(see table 7-2)

stable image: 0°C to +60°C junction temperature
(see table 7-2)

= output formats: 10-bit RAW
= |ens size: 1/3"

= input clock frequency: 6~64 MHz

lens chief ray angle: 0°

max S/N ratio: 38.3 dB

note Higher
junction temperature
degrades image quality

dynamic range: 64.6 dB @ 1x gain

maximum image transfer rate:
2688x1520: 90 fps (see table 2-1)
1280x720: 180 fps (see table 2-1)
1920x1080: 120 fps (see table 2-1)
672x380: 330 fps (see table 2-1)

sensitivity: 1900 mV/Lux-sec

scan mode: progressive

maximum exposure interval: 1548 xTroyy

pixel size: 2 ym x 2 ym

dark current: 4mV/sec @ 60°C junction temperature
image area: 5440 ym x 3072 ym

package dimensions: 6630 ym x 5830 ym
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1 signal descriptions

table 1-1 lists the signal descriptions and their corresponding pin numbers for the OV4689 image sensor. The package
information is shown in section 8.

table 1-1 signal descriptions (sheet 1 of 3)

pin pin

number signal name type description

A1 NC - no connect

A2 DVDD power power for digital circuit

A3 AVDD power power for analog circuit

A4 DOVDD power power for I/O circuit

A5 ATESTO reference analog reference test output
A6 DVDD power power for digital circuit

A7 IL_PWM 110 no connect in system

A8 AVDD power power for analog circuit

A9 NC - no connect

B1 AGND ground ground for analog circuit

B2 DOGND ground ground for digital circuit

B3 DOGND ground ground for digital circuit

B4 AVDD power power for analog circuit

B5 XSHUTDOWN input reset and power down (active low with internal pull down resistor)
B6 DOGND ground ground for digital circuit

B7 PVDD power power for analog circuit

B8 DVDD power power for digital circuit

B9 DVDD power power for digital circuit

C1 AVDD power power for analog circuit

C2 VH reference internal analog reference

C3 VN reference internal analog reference

C4 DVDD power power for digital circuit

C5 PWDNB input power down (active low with internal pull up resistor)
C6 NC - no connect

C7 GPIO 110 general purpose input/output
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0V4689 color CMOS 4 megapixel (2688 x 1520) image sensor with OmniBSI-2™ technology

table 1-1 signal descriptions (sheet 2 of 3)

pin pin

number signal name type description

C8 AGND ground ground for analog circuit

C9 DOGND ground ground for digital circuit

D1 NC - no connect

D9 NC - no connect

E1 DVDD power power for digital circuit

E9 FREX 110 frame exposure control

F1 DOGND ground ground for digital circuit

F2 MDPO 110 MIPI TX data lane 0 positive output
F3 MDNO 110 MIPI TX data lane 0 negative output
F4 MDP1 1/0 MIPI TX data lane 1 positive output
F5 MDNA1 I/0 MIPI TX data lane 1 negative output
F6 DOVDD power power for I/O circuit

F7 STROBE 110 strobe control

F8 ™ input test mode (active high with internal pull down resistor)
F9 FSIN 110 frame sync 1/O

G1 AGND ground ground for analog circuit

G2 MDP2 /0 MIPI TX data lane 2 positive output
G3 EVDD power power for MIPI circuit (connect to DVDD)
G4 EVDD power power for MIPI circuit (connect to DVDD)
G5 EGND ground ground for MIPI circuit

G6 SIOC input SCCB input clock

G7 DOVDD power power for 1/O circuit

G8 HREF 110 HREF output

G9 DOGND ground ground for digital circuit

HA1 AvVDD power power for analog circuit

H2 MDN2 110 MIPI TX data lane 2 negative output
H3 EGND ground ground for MIPI circuit

H4 MCP lfe} MIPI TX clock lane positive output
H5 MDN3 110 MIPI TX data lane 3 negative output
H6 DOGND ground ground for digital circuit
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table1-1 signal descriptions (sheet 3 of 3)
pin pin
number signal name type description
H7 SIOD 1/0 SCCB data I/0
H8 VSYNC 110 VSYNC output
H9 DVDD power power for digital circuit
J1 NC - no connect
J2 EGND ground ground for MIPI circuit
J3 PVDD power power for analog circuit
J4 MCN 110 MIPI TX clock lane negative output
J5 MDP3 110 MIPI TX data lane 3 positive output
J6 DVDD power power for digital circuit
J7 EXTCLK input system input clock
SCCB address selection
J8 SID input 0: Select ID1 when SID =0 or ID2 when SID =1
1: Select D2 when SID =0 or ID1 when SID = 1
J9 NC - no connect
table 1-2 configurationunder various conditions (sheet 1 of 2)
signal name after RESET release? | software standby® | hardware standbyd
B5 XSHUTDOWN input input input input
C5 PWDNB input input input input
N _— high-z by default high-z by default
& % ° high-z high-z (configurable) (configurable)
— — high-z by default high-z by default
£ REX high-2 high-2 (configurable) (configurable)
— ) high by default high by default
F2 HDRS high-2 high (configurable) (configurable)
_— ) high by default high by default
F3 MDNO high-z high (configurable) (configurable)
_— . high by default high by default
F4 MDBPL high-2 high (configurable) (configurable)
. . high by default high by default
FS MDN1 high-2 high (configurable) (configurable)
F7 STROBE low low low by default low by default
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table 1-2 configuration under various conditions (sheet 2 of 2)
signal name RESET? | after RESET release® | software standby® | hardware standbyd
F8 ™ input input input input
— - high-z by default high-z by default
Fo FSIN high-z high-2 (configurable) (configurable)
_— . high by default high by default
G2 MbP2 high-z high (configurable) (configurable)
G6 SIoC high-z input input high-z
— - high-z by default high-z by default
c8 HREF high-z high-2 (configurable) (configurable)
_— . high by default high by default
H2 MDN2 high-2 high (configurable) (configurable)
. g high by default high by default
H4 mee high-z high (configurable) (configurable)
. . high by default high by default
HS MDN3 PR high (configurable) (configurable)
H7  sloD . 110 110 open drain
drain
_— - high-z by default high-z by default
He VSV high-z high-z (configurable) (configurable)
> . high by default high by default
o & high-z high (configurable) (configurable)
. . high by default high by default
R MbP3 high-z high (configurable) (configurable)
J7 EXTCLK high-z input input high-z
J8 SID input input input input
a. XSHUTDOWN =0
b. XSHUTDOWN from 0 to 1
c. sensor set to sleep from streaming mode
d. sensor set to hardware standby from streaming mode by pulling PWDNB = 0
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figure 1-1 pin diagram
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4689.CSP5 DS 1.1

table 1-3 pad symbol and equivalent circuit (sheet 1 of 2)

PAD
EXTCLK

DOGND EN

pAD I B to core
SIoD Il from coreflq , D1
DOGND [ i +

open-drain
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0V4689 color CMOS 4 megapixel (2688 x 1520) image sensor with OmniBSI-2™ technology

table 1-3 pad symbol and equivalent circuit (sheet 2 of 2)

PAD

SIoC

DOGND [l

DOUT .—:D)_CI

VSYNC, STROBE, FREX, FSIN, bAD
GPIO
EN j
DIN

PD2

DOGND

PAD
VN, VH

DOGND

MDP3, MDP2, MDP1, MDPO, PAD
MDN3, MDN2, MDN1, MDNO,

MCP, MCN, EGND, AGND,

DOGND DOGND

PAD

AVDD, EVDD, DVDD, DOVDD,

@T}JH

PVDD
DOGND
DOVDD  DOVDD
DOGND q
PWDNB
PAD
DOGND
DOGND
XSHUTDOWN, SID, T™M PAD

DOGND

+

DOGND
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2 system level description

2.1 overview

The OV4689 color image sensor is a high performance, 4 megapixel RAW image sensor that delivers 2688x1520 at 90
fps using OmniBSI-2™ pixel technology. Users can program image resolution, frame rate, image quality parameters and
camera functions are controlled using the industry standard serial camera control bus (SCCB).

The OV4689 provides various kinds of HDR modes to increase dynamic range as well as maintain higher frame rate.

All required image processing functions are programmable through the SCCB interface. In addition, OmniVision image
sensors utilize proprietary sensor technology to improve image quality by reducing or eliminating common
lighting/electrical sources of image contamination, such as fixed pattern noise, smearing, etc., to produce a clean, fully
stable, color image.

2.2 architecture

The OV4689 sensor core generates streaming pixel data at a constant frame rate. figure 2-1 shows the functional block
diagram of the OV4689 image sensor.

The timing generator outputs clocks to access the rows of the imaging array, pre charging and sampling the rows of the
array sequentially. In the time between pre charging and sampling a row, the charge in the pixels decreases with
exposure to incident light. This is the exposure time in rolling shutter architecture.

The exposure time is controlled by adjusting the time interval between pre charging and sampling. After the data of the
pixels in the row has been sampled, it is processed through analog circuitry to correct the offset and multiply the data
with corresponding gain. Following analog processing is the ADC which outputs up to 10-bit data for each pixel in the
array.
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0V4689 color CMOS 4 megapixel (2688 x 1520) image sensor with OmniBSI-2™ technology

figure 2-1 0V4689 block diagram
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figure 2-2 reference schematic
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—
98 8 3§ § ¢ B S e
| | | | Q | | 11 @ g 12} MDN2
= = = = = = = YCf13 § & up9—2L
= = HREF T 4 MDP1
cIEEEEEEE s I e
AF_AGND BWONB L7 Q & 1g|—MONL
I 2 W S DGND
Z %19 g X 20—+
77 E g 2 Qe mcp
Z g = xar N5 22—
A4 < j x{3 X § 24— NN
note 1 PWDNB should be pulled high to DOVDD outside of module if unused. %25 L c 26 DGND
u - MDPO
-
note 2 XSHUTDOWN(XSHUTDN) should be connected to DOVDD outside of module if unused. L PWM *27 % % Zsm
=129 S E 30—
note 3 for other pins, such as IL_PWM, FREX, FSIN, if unused, can leave floating. FREX 31 o 32 DGND
note4 AVDD is 2.6-3.0V for sensor analog power (clean). JcTIE— Y 4] EXTCLK
MDP3 35 % DVDD
note5 DOVDD is 1.7-3.0V for sensor digital 10 power (clean). 1.8V is recommended. MDN3 - ~o|oovoo
note6 DVDD is 1.1-1.3V for sensor digital core power (clean). DGND 39 40]—DGND

note 7 sensor AGND and DGND should be separated and connected to a single point outside PCB (do not connect inside the module).

note 8 DGND and EGND should be two separated nets, and only connected at a single point.
DVDD and EVDD should be two separated nets, and only connected at a single point.

note 9 capacitors should be close to their related sensor pins.
note 10 EVDD/EGND are power/ground for MIPI core.
MCP and MCN are MIPI clock lane positive and negative output.
MDPx and MDNx are MIPI data lane positive and negative output.

note 11 traces of MCP, MCN, MDPx and MDNx should have the same or similar length.
differential impedance of the clock pair and data pair transmission lines should be controlled at 100 Ohm.

note 12 SID pin should be pulled high for device address 0x20 and pulled low for device address 0x6C.
note 13 allNC pins can be left floating or connected to GND if needed.

note 14 AF_VCCand AF_AGND is the power supply for auto focus related circuitry.
AF VCCcanbe 2.8-33V.
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0V4689 color CMOS 4 megapixel (2688 x 1520) image sensor with OmniBSI-2™ technology

2.3 format and frame

The OV4689 supports RAW RGB output with one/two/four lane MIPI interface.

table 2-1 non HDR mode frame rate
10-bit output 10-bit output MIPI 4 lanes methodology
2688x1520 90 fps 1000 Mbps/lane full
1280x720 180 fps 1000 Mbps/lane 2x2 binning or 2:1 skipping
1920x1080 120 fps 1000 Mbps/lane cropping
672x380 330 fps 1000 Mbps/lane 4x4 binning or 4:1 skipping

table 2-2 staggered HDR mode frame rate

resolution 10-bit output 10-bit output MIPI 4 lanes methodology

2688 x 1520

staggered 2 45 fps 1000 Mbps/lane full
;é%%’grig ) 90 fps 1000 Mbps/lane 2x2 binning or 2:1 skipping
igzz :rlgz?f’ 30 fps 1000 Mbps/lane full
by, oY 60 fps 1000 Mbps/lane 2x2 binning or 2:1 skipping

staggered 3
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2.4 1/0 control

The OV4689 can configure its I/O pad as an input or output. For the output signal, it follows one of two paths either from
the data path or from register control.

table 2-3 I/O control registers

Bit[6:5]: 1/O pin drive capability

00: 1x
output drive capability control 0x3011 01: 2x
10: 3x
11: 4x
Bit[6]: = HREF output enable
HREF 1/O control 0x3002 0: input
1:  output
HREF output select 0x3010 Bit[6]:  enable HREF as GPIO controlled by register
HREF output value 0x300D Bit[6]:  register control HREF output
Bit[0]:  GPIOO output enable
GPIO 1/O control 0x3002 0:  input
1:  output
GPIO output select 0x3010 Bit[0]:  enable GPIO as GPIO controlled by register
GPIO output value 0x300D Bit[0]:  register control GPIO output
Bit[7]:  VSYNC output enable
VSYNC I/O control 0x3002 0:  input
1:  output
VSYNC output select 0x3010 Bit[7]: enaTbIe VSYNC as GPIO controlled by
register
VSYNC output value 0x300D Bit[7]:  register control VSYNC output

2.5 MIPl interface

The OV4689 supports a MIP!I interface of up to 4-lanes. The MIPI interface can be configured for 1/2/3/4-lane.
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0V4689 color CMOS 4 megapixel (2688 x 1520) image sensor with OmniBSI-2™ technology

2.6 power management

Based on the system power configuration (RESETB, PWDN control), the power up sequence will be different.
OmniVision recommends cutting off all power supplies, including the external DVDD, when the sensor is not in use.

2.6.1 power up sequence

To avoid any glitch from a strong external noise source, OmniVision recommends controlling XSHUTDOWN or PWDNB
by GPIO and tie the other pin to DOVDD.

Whether or not XSHUTDOWN is controlled by GPIO, the XSHUTDOWN rising cannot occur before AVDD, and DOVDD.

table 2-4 power up sequence

XSHUTDOWN PWDNB power up sequence requirement

Refer to figure 2-3

1. DOVDD rising must occur before DVDD rising

AVDD rising can occur before or after DOVDD rising
AVDD must occur before DVDD

XSHUTDOWN rising must occur after AVDD, DOVDD and
DVDD are stable

1 GPIO DOVDD

Rl N

Refer to figure 2-4

1. AVDD rising occurs before DOVDD rising
2. DOVDD rising occurs before DVDD

3. PWDNB rising occurs after DVDD rising

2 DOVDD GPIO

table 2-5 power up sequence timing constraints

AVDD rising — DOVDD rising

0 =
DOVDD rising — AVDD rising t1 ns
XSHUTDOWN rising — first SCCB transaction t2 8192 EXTCLK cycles
minimum number of EXTCLK cycles prior to
the first SCCB transaction ® 8192 EXTCLK cycles
entering strgamlng mode — first frame start t5 10 ms
sequence (fixed part)
entering streammg mode —first frame start t6 delay is the exposure time value lines
sequence (variable part)
AVDD or DOVDD, whichever is last — DVDD t7 0 0 ns
DVDD — PWDNB rising t8 0 0 ns
DVDD - XSHUTDOWN rising t9 0 0 ns
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figure 2-3 power up sequence (case 1)
power hardware software standb streaming (active
STATE of f standby Y gl )
/
DOVDD / 7
DVDD
PWDNB /
(connect to DOVDD) /
t0_ ¢ tl
AVDD /
(DOVDD rising first) /
AVDD |/
(AVDD rising first) _/
W__)
DOVDD and AVDC rr;z;ynselnanyorder. > < 15 fixed)
t6 (variable) +> -<
XSHUTDOWN
t2
o)LL
(free running)
et L
(gated)
v
EXTCLK may either be freeirunning or gated.
the requirement is that EXTCLKimust be active for time t3 prior ito the first SCCB transaction.
siop LA L
> <— t3
sioc (AL
MIPI LPOO LPlO/ LP11 LPOl! LP0OO ’UUUU

4689 D523
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0V4689 color CMOS 4 megapixel (2688 x 1520) image sensor with OmniBSI-2™ technology

figure 2-4 power up sequence (case 2)

power hardware software standb streaming (active
STATE off standby v Y ing (active)

DOVDD /

t7
DVDD /

XSHUTDOWN /
(connect to DOVDD) /

t0 t8

/
AVDD

PWDNB

> = t5(fixed)
t2 . :
~— t6 (variable) —>i -

rotog) (UL
(free running)

EXTCLK
(gated)

R{ J
EXTCLK may either be freeirunning or gated.
the requirement is that EXTCLKimust be active for time t3 prior to the first SCCB transaction.

sion (AL

> - {3

sioc LR
MIPI P00 /LPlO/ LP11 LPOIS Lpoo  [UUU

4689 D5 2 4
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2.6.2 power down sequence

The digital and analog supply voltages can be powered down in any order (e.g. DOVDD, then AVDD or AVDD, then
DOVDD). Similar to the power up sequence, the EXTCLK input clock may be either gated or continuous. If the SCCB
command to exit streaming is received while a frame of MIPI data is being output, then the sensor must wait to the MIPI
frame end code before entering software standby mode.

If the SCCB command to exit streaming mode is received during the inter frame time, then the sensor must enter
software standby mode immediately.

table 2-6 power down sequence

XSHUTDOWN PWDNB power down sequence requirement

Refer to figure 2-6
1. software standby recommended
1 GPIO DOVDD 2. pull XSHUTDOWN low for minimum power consumption
3. cut off DVDD
4. pull AVDD and DOVDD low in any order

Refer to figure 2-7

software standby is needed

pull PWDNB low for low power consumption

cut off DVDD

pull DOVDD low (XSHUTDOWN connected to DOVDD)
pull AVDD low

2 DOVDD GPIO

O EF R —
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0V4689 color CMOS 4 megapixel (2688 x 1520) image sensor with OmniBSI-2™ technology

table 2-7 power down sequence timing constraints

constraint label min max

when a frame of MIPI data is output,
wait for the MIPI end code before

t0 entering the software for standby;
otherwise, enter the software standby
mode immediately

enter software standby SCCB command
device in software standby mode

minimum of EXTCLK cycles after the

last SCCB transaction or MIPI frame end i 512 EXTCLK cycles
last SCCB transaction or MIPI frame
end, XSHUTDOWN falling 2 512 EXTCLK cycles
XSHUTDOWN falling — AVDD falling or 3 0.0 ns
DOVDD falling whichever is first ’
AVDD falling — DOVDD falling t4 AVDD and DOVDD may fall in any ns
order, the falling separation can vary

DOVDD falling — AVDD falling t5 from 0 ns to infinity ns
PWDNB falling — DOVDD falling t6 0.0 ns
XSHUTDOWN falling — DVDD falling t7 0.0 ns
DVDD falling — AVDD falling or DOVDD

. . B . t8 0.0 ns
falling whichever is first
PWDNB falling — DVDD falling t9 0.0 ns
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figure 2-5 software standby sequence

STATE streaming (active) software standby

SIoD
tl

Sioc SCCB command received during the readout of the frame then the sensor must wait
after the MIPI end of frame short packet before entering software standby mode.

enter
software

MIPI :
STATE streaming (active) software standby
SI0D il
t] — =<
sloc ”” SCCB command is received during the inter
frame time sensor enters software standby
enter . -
software mode immediately.
McP/MeN LI T
MIPI :
MDP/MDN LP-11 (high)
4689 DS 2 5
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0V4689 color CMOS 4 megapixel (2688 x 1520) image sensor with OmniBSI-2™ technology

figure 2-6 power down sequence (case 1)
hardware
STATE streaming (active) software standby standby power off
DOVDD \
|
DVDD \
PWDNB N\
(connect to DOVDD) \ |
t7 t8 t4 t5
AVDD \
(AVDD falling first) \
AVDD
(DOVDD falling first) N N\
DOVDD and AVDD mayifall in any order.
t3
XSHUTDOWN
t2
nniog) L
(free running)
EXTCLK
(gated)
N Y_)
EXTCLK may either be free running orgated.
the requirement is that EXTCLKmust be actiye for time t1 after the last SCCB transaction
or after the MIPI frame end short packet, whichever is the laterievent.
SIoD
t0 tl
sioc

if SCCB command received during the readout of the frame then the sensor must wait
after the MIPI frame end short packet before entering sleep mode. if the SCCB
command is received during the inter frame time the sensor must enter sleep mode

immediately. 46890526
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figure 2-7 power down sequence (case 2)

hardware power
STATE streaming (active) software standby standby off

\
DOVDD \ ‘

t5

DVDD \\

AVDD \
(DOVDD falling first) t6 t8 o

PWDNB

XSHUTDOWN \

(connect to DOVDD) AN

o)LL
(free running)
oot LA
(gated)
N V_)
EXTCLK may either be free running origated.
the requirement is that EXTCLK must be active for time t1 after the last SCCB transaction
or after the MIPI frame end short packet, whichever is the laterievent.
SIoD
t0 tl
Sioc
enter if SCCB command received during the readout of the frame then the sensor must wait
sleep after the MIPI frame end short packet before entering sleep mode. if the SCCB
command is received during the inter frame time the sensor must enter sleep mode
immediately.
46890527
2.7 reset

The whole chip will be reset during power up.

2.7.1 power ON reset

In this sensor a power on reset is generated after the core power becomes stable.

2.7.2 software reset

When register 0x0103[0] is configured as 1, all registers are reset to default value.
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0V4689 color CMOS 4 megapixel (2688 x 1520) image sensor with OmniBSI-2™ technology

2.8 hardware and software standby

Two suspend modes are available for the OV4689:

* hardware standby
+ software standby

2.8.1 hardware standby

To initiate hardware standby mode, the XSHUTDOWN or PWDNB pin must be tied to low. When this occurs, the OV4689
internal device clock is halted even when the external clock source is still clocking and all internal counters are reset.

With "PWDNB" control, the sensor register setting can be maintained and the sensor is in low power consumption mode.
With "XSHUTDOWN" mode the sensor is in power cut mode, no register settings are kept and the sensor is in minimum
power consumption.

2.8.2 software standby

When the software standby (0x0100[0]) control is enabled through the SCCB interface, all function blocks are in standby
mode except the SCCB slave.

table 2-8 hardware and standby description

enabled by pulling PWDNB low

input clock is gated by PWDNB, no SCCB communication
register values are maintained

power down all blocks and regulator

low power consumption

GPIO can be configured as high/low/tri-state

hardware standby with PWDNB

IR

enabled by pulling XSHUTDOWN low
power down all blocks

register values are reset to default values
no SCCB communication

minimum power consumption

hardware standby with XSHUTDOWN

arwON =

default mode after power on reset

power down all blocks except SCCB and regulator
register values are maintained

SCCB communication is available

low power consumption

GPIO can be configured as high/low/tri-state

software standby

O RN =
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2.9 system clock control

29.1 PLL1

The PLL1 generates a default 126 MHz pixel clock and 1008MHz MIPI serial clock from a 6~64 MHz input clock. The
VCO range is from 600 MHz to 1200 MHz. A programmable clock is provided to generate different frequencies.

29.2 PLL2

The PLL2 generates a default 120 MHz system clock from a 6~64 MHz input clock. The VCO range is from 600 MHz to
1200 MHz. A programmable clock divider is provided to generate different frequencies.

figure 2-8 PLL structure
PLL1 4-27 MHz 600 - 1200 MHz
EXTCLK PLL1 PREDIVP PLL1_PREDIV ¢ | PLL1 MULTIPLIER | | | PLL1 DIVSP PLL1DIVS SCLK (option)
6-64MHz | 1/2 | 1/15/2/25/3/4/6/8 [ 1-1023 3/4/5/6 > 3103(2-0
PLL1_DIVM PLL1 DIV MIPI
>l icis 475/6]8 > POLK
MIPI_PHY CLK
PLL2 4-27MHz 600 - 1200 MHz max: 126 MHz
EXTCLK | PLL2 PREDIVP PLL2 PREDIV | | PLL2MULTIPLIER | | | PLL2DIVSP PLL2DIVS
6-64 MHz | 1/2 ™| 1/25/2/2.573/406/8 || 1-1023 ™1 116 [T|1/15/2/25/3/35/4/5]  2CLK (default)
L>] PLlezdliédaf > DAC_CLK (Mbps)
4689.DS 2.8
table 2-9 PLL speed limitation

parameter value

PLL1_multiplier input

4~27 MHz

PLL1_multiplier output

600~1200 MHz

PLL2_multiplier input

4~27 MHz

PLL2_multiplier output

600~1200 MHz

SCLK 10~126 MHz

PCLK 10~150 MHz

DAC 360~378 MHz
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0V4689 color CMOS 4 megapixel (2688 x 1520) image sensor with OmniBSI-2™ technology

table2-10  PLL registers (sheet 1 of 3)

default
address register name value description

Bit[2:0]: pll1_prediv
000: /1
001: /1.5
010: /2
0x0300 PLL_ CTRL_O 0x00 RwW 011: /2.5
100: /3
101: /4
110: /6
111: /8

0x0301 PLL_CTRL_1 0x00 RW Bit[1:0]: pll1_multiplier[9:8]

0x0302 PLL_CTRL_2 0x2A RW Bit[7:0]: pll1_multiplier[7:0]

Bit[3:0]: pll1_divm
0000: /1
0001: /2
0010: /3
0011: /4
0100: /5
0101: /6
0110: /7

0x0303 PLL_CTRL_3 0x00 RW 0111: /8

1000: /9
1001: /10
1010: /11
1011: /12
1100: /13
1101: /14
1110: /15
111: /16

Bit[1:0]: pll1_div_mipi
00: /4
0x0304 PLL_CTRL_4 0x03 RW 01: /5
10: /6
11: /8

Bit[1:0]: pll1_divsp
00: /3
0x0305 PLL_CTRL_5 0x01 RW 01: /4
10: /5
11: /6

Bit[0]:  pll1_div_s
0x0306 PLL_CTRL_6 0x01 RW 0: N
1. /2

0x0308 PLL_CTRL_8 0x00 RW Bit[0]:  pll1_bypass

0x0309 PLL_CTRL_9 0x01 RW Bit[2:0]: pll1_cp
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_

table2-10  PLL registers (sheet 2 of 3)

default
address register name value description

Bit[0]:  pll1_predivp
0x030A PLL_CTRL_A 0x00 RwW 0: N
1. 2

Bit[2:0]: pll2_prediv
000: 1
001: 1.5
010: 2
0x030B PLL_CTRL_B 0x00 RW 011: 25
100: 3
101: 4
110: 6
11: 8

0x030C PLL CTRL_C 0x00 RW Bit[1:0]: pli2_multiplier[9:8]

0x030D PLL_CTRL_D OX1E RW Bit[7:0]: pll2_multiplier[7:0]

Bit[2:0]: pll2_divs
000: 1
001: 1.5
010: 2
0x030E PLL_CTRL_E 0x04 RW 011: 2.5
100: 3
101: 3.5
110: 4
11: 5

Bit[3:0]: pll2_divsp
0000: /1
0001: /2
0010: /3
0011: /4
0100: /5
0101: /6
0110: /7
0x030F PLL_CTRL_F 0x01 RW 0111: /8
1000: /9
1001: /10
1010: /11
1011: /112
1100: /13
1101: /14
1110: /15
1111: /16

0x0310 PLL_CTRL_10 0x01 RW Bit[2:0]: pli2_r cp

Bit[0]:  pll2_predivp
0x0311 PLL_CTRL_11 0x00 RwW 0: N
1. 2
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0V4689 color CMOS 4 megapixel (2688 x 1520) image sensor with OmniBSI-2™ technology

table2-10  PLL registers (sheet 3 of 3)

default
address register name value description

Bit[4]:  pll2_bypass

Bit[3:0]: pll2_divdac
0000: /1
0001: /2
0010: /3
0011: /4
0100: /5
0101: /6
0110: /7
0111: /8
1000: /9
1001: /10
1010: /11
1011: 12
1100: /13
1101: /14
1110: /15
1111: /16

0x0312 PLL_CTRL_12 0x01 RW

0x031B PLL_CTRL_1B 0x00 RW Bi