NIKO-SEM High Precision Voltage Console with |IC

GS8601-ATD-R

Features

High Precision Reference Voltage
0.5% Accuracy

Optional Initial Voltage

IIC Programmable Reference Voltage

® Optional IIC Address
® Selectable Control Mode
® Programmable Power Play Slew Rate
® | ow External Component Count and Easy
to use
Small Footprint TSON8-3x3 package
Green Product (RoHS, Lead-Free,
Halogen-Free Compliant)
Applications
® Motherboards and Graphic Cards
® DC/DC Converters and Regulators
Typical Application
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General Description

The GS8601-A is a programmable high precision
voltage console. It features selectable control
mode by virtue of the integrated IIC interface. The
output voltage can be set by the external circuit,
and also can be programmed  rom 0.6V to
1.875V with 5mV increments by-2-bit(parallel VID
interface (PVI) or series VIDC.interface (SVI). The

GS8601-A offers 3 selectable liC address.

The GS8601-A-also'\ /supports programmable
output currents, and-thus programmable voltage
slew rate.( lLow -external component count and
space-saving -package ensure the GS8601-A

easy to use.

Figure 1 Typical Application of GS8601-A
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NIKO-SEM High Precision Voltage Console with IIC ~ GS8601-ATD-R

Function Block Diagram
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Figure 3 TSON8-3x3 Package

(Top view)
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NIKO-SEM High Precision Voltage Console with IIC ~ GS8601-ATD-R

Pin Descriptions

No | Name | /O type Description

Supply Voltage Input. This pin is continuously monitored for POR. The POR

1 VCC I threshold level is 2.8V with 0.2V hysteresis. Connect this pin to a 3.0V ~5.5V voltage
source with a ceramic decoupling capacitor directly to GND pin.

2 | enD GND. R

3 SCL | Serial Clock Input. This pin receives serial bus clock signal. NN

4 SDA 1/0 Serial Data Input and Output. This pin is input or output of seri;bus data signal.

Initial Output Voltage Setting and IIC Address Selecting -A voltage divider from
VCC-to-R1-to-GND set the initial voltage for VREF-and\iC address.

Reference Voltage Output. The reference veaitage cutput.can be programined by 1IC
6 VREF 0]

Bus.
7 VID1 I VID Input 1 for PVI Mode. This pin is interraily puiied iow by a 10uA current source.
8 VIDO I VID Input 0 for PVI Mode. This pin is internally puited low by a 10uA current source.

Ordering Information
GS8601 —A PP-R

1. Product name
2. ForAMD 3. Package

4. Shipping

No Item Contents

1 Product name | GS8601

2 For AMD -A
3 Package TD: TSON8-3x3
4 Shipping R:Tape & Reel

Example: GS8601-ATSONS=3x3 Tape & Reel ordering information is “GS8601-ATD-R”
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NIKO-SEM High Precision Voltage Console with |IC

GS8601-ATD-R

Absolute Maximum Rating (Note 1)

Parameter Symbol Limits Units
VCC to GND VCC -0.3< V|N< 6 V
SDA . SCL. VID1. VIDO. R1. VREF to GND -0.3~6 \Y
Package Power Dissipation at To=25°C Pp_tsone-3xs 952 mW
Storage Temperature Tste -65~150 °C
Lead Temperature (Soldering) 10S TLeap 260 °C
ESD (Human Body Mode) (Note 2) VEsD_HBM 2K V
ESD (Machine Mode) (Note 2) VEsp wm 200 V
Thermal Information (Note 3)
Parameter Symbol Limits Units
Thermal Resistance Junction to Ambient BJA TSONS-3x3 N 105 C/W
Recommend Operating Condition (Note 4)
Parameter Symbol Limits Units
VCC to GND Ve 3.0105.5 Vv
Junction Temperature T, -40~125 °C
Operating Temperature Range Ta -40.~ 85 °C
Rev.:.0P2 (Preliminary Specification) 4 Dec-11




NIKO-SEM High Precision Voltage Console with IIC ~ GS8601-ATD-R

Electrical Characteristics
((VCC =+3V to 5V, Tp = -40°C to +85°C ,T,= -40°C to +125°C, unless otherwise specified)

Parameter Symbol Conditions Min | Typ | Max | Units

Supply Voltage Section

Supply Voltage Vee 3.0 5.5 \%
Supply Current lcc VREF OPEN 0.5 1.0 1.5_‘ - mA
POR Threshold Veo rin 26 .28 130 | v
POR Hysteresis Vee hys OE___ Vv
Output Section h
0.6V to 0.8V G0/ [ +10 | mv
Initial Accuracy 0.8V to 1.0V B w8 | mv
1.0Vto 1875V (&0 _”_—_Of&i +0.5 %
Output Load Regulation Vrer = 1.0V -3 +3 mV
lrer =-100UA ~ 100UA
Output Current N N
Soft Start Current Vrer =0V N 200 uA

V rer = 100mV under target
Output Sourcing Current Limit 800 uA
voltage,Reg(0xD3[4.2] = [0, 1, 1]

V reri=-100mV above target
Output Sinking Current Limit -800 uA
voltage,Reg0xD3[4:2] = [0, 1, 1]

Initial Voltage Setting

X rer,=750mV 29.5 31.5 %
V. ge# =800mV 33.5 35.5 %
Vv REF =850mV 37.5 39.5 %
V rer =875mV 415 435 | %
V rer =900mV 455 47.5 %
V rer =925mV/ 49.5 51.5 %
V rer =950mV 53.5 55.5 %
V R1 =% of VCC for initiai
V R1 V REF =975mV 57.5 59.5 %
Voltage Setting
V rer #1000mV 61.5 63.5 %
V ree =1050mV 65.5 67.5 %
V rer =1100mV 69.5 71.5 %
V REF =1150mV 73.5 75.5 %
\% REF =1250mV 77.5 79.5 %
V rer =1500mV 85.5 87.5 %
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NIKO-SEM High Precision Voltage Console with IIC ~ GS8601-ATD-R

V grer =1800mV 89.5 91.5 %
VIDO0/1 Inputs
High Level Threshold Level 1.2 V
Low Level Threshold Level 0.4 V
VID Pull Low Current VIDO = VID1 =VCC 10 uA
Enable/Disable DN
Enable Threshold Voltage VRri VR4 rising 200 mV
Disable Threshold Voltage VRri Vg1 falling 150 1= mV

Note 1. Stresses listed as the above “Absolute Maximum Ratings” may cause permanent damage to the
device. These are for stress ratings. Functional operation of the device at these or any other
conditions beyond those indicated in the operational sections of the specifications is not implied.
Exposure to absolute maximum rating conditions for extended periods may remain possibility to
affect device reliability.

Note 2. Devices are ESD sensitive. Handling precaution recommended:

Note 3. 6, is measured in the natural convection at To=25°C-on a high effective thermal conductivity
test board (4 Layers, 2S2P) of JEDEC 51-7 thermal measurement standard

Note 4. The device is not guaranteed to function outside its eperating conditions.
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NIKO-SEM High Precision Voltage Console with IIC ~ GS8601-ATD-R

Typical Characteristics
(Vce=3.3V, Cycc=1uF, Cyrer=0.47uF, Ty=25°C unless otherwise specified)

VREF Line Regulation VREF Load Regulation
1.005 1.06
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£ 1.001 ﬁl-ﬂi \ -------------------------
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25 3.5 45 5.5 -1.6 0.6 0.4 14
VOO () VREF Sifking end Sourcing Current (mi)
VREF=1V, No Load Vee=3.3Y, VREF=1V
Power On from EN Power Off from EN
u H 5 N :
YCOC=3. 3V | YOO=3. 3V
g | P“V ' !
pemteeas L v v vy e e rrrr raaa i PRI uLH—o»A----u-t-o—o-l-o-d-l-u---u-l
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Vcc=3.3V, VREF=1V, Ne-iecad Vce=3.3V, VREF=1V, No Load
Power On from EN Power On/Off from EN
[T] ' I T Tl
VOC=3.3¥ t VOO=3. 3V

VEEF (0. 5%/ diw)

YREF I:III.:SWdi v]

Chil 2004 Cha 1.00% MAD.OUs A Ch2 5 R00my Chl 2.00W Ch2 1.00%V Mi0oms A Ch2 5 B00my

HE s00my HE Soomy
VCC=3.3V, VREF=1V, CVREF=2.2nF No Load VCC=3.3V, VREF=1V, CVREF=2.2nF No Load
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NIKO-SEM High Precision Voltage Console with |IC

Power On from VCC

»
u

YCC (5V/ div)

VREF (0. 5V/div)

Chll 500V  Ch2 200V  MmM2o0ms A Chl 5 2.50V
HiE s00mv

VREF=1V, No Load
VREF Ramp Up by IIC

VEEF (0. BV -2 1V)

Chi| .00V Chz2 500V  M300us| A Chi 4 S00mY
HEE 200mV

Vcc=3.3V, No Load
VREF Ramp Up by ViD

- T
w

v 1,

'
VEEF (0. 6Y -> 1§15

VIR, 1 (5% div)

El s.00w M{400ps A Chl 7 004mV

Vcc=3.3V, No Load

Power Off from VCC

u

YCC 5V div)

FEPEPENE EEPEPEPE EPEFEPEN MEMIPE EPPEN IPI . <h —

YREF 0. 5/ div)

Chl 5.00%  Cha| A0UV), MZ20ms A Chl % 190
HiE 500mv

VREF=1V,;No Load
VREF Rarnp Down by IIC

| SCL(5V/ div)

Bl 500" cChz Soow M 400ps| A ChI 1 S00mY
Ch3 Z00mW

Vcc=3.3V, No Load
VREF Ramp Down by VID

VEEF [1V - 0.EV)

VIDOS1 (5V/ div)

El 500V M 400ps A Chl W 804my
Chl  J00my

Vcc=3.3V, No Load
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NIKO-SEM High Precision Voltage Console with IIC ~ GS8601-ATD-R

VREF vs. Temperature
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Vce=3.3V, VREF=1V, No Load
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NIKO-SEM High Precision Voltage Console with |IC

GS8601-ATD-R

Application Information

Supply Input and Enable

The GS8601-A receives the supply input through
the VCC pin. This pin is continuously monitored
for power on reset (POR). The threshold voltage
is about 2.8V at VCC rising. When the pin is in the
logic high, the GS8601-A will be turned on.

Initial Voltage and IIC Address Setting

The GS8601-A has a multiplex function pin R1
set the initial voltage and the |IC address. As
shown in the following Figure 1: the pin R1 is
connected to a voltage divider at VCC-R1-GND
externally.

Rx

Level INI

|

o>
s
12C
Interface

Figure 4 Initial Voltage and 1IC Address/Setting

Ry

Once the POR is released, the Vg4 “voltage is
digitalized to determine the jnitiai reference
voltage Vv by the ADC. This value-is aiso sent to
the Reg0x8B and Reg0xD4/D5/D6/Li7as initial
value.

Recurs to three comparatars, the \GS8601-A can
supply three IIC address accerding'to the external
resistances. The foliewing—table 1 shows the
recommended  resistance ~combination for each
[IC address:

Mode select

The GS8601-A offers three kinds of control mode.
It can set the initial voltage through the external
resistance divider. It can employ the parallel VID
(PVI) to determine the reference voltage. And it

can also decide the reference voltage refers to

the series VID (SVI). By coding the Reg0XD3[7:6],
the GS8601-A can correspondingly operation in
the mode illustrated in table 2.

Table 1 Initial Voltage and IIC Address Setting

Vri=% Initial Rx/Ry for 1IC Address(kQ)
of VCC | Vger(V) 0xA2 OxA4 )1 0xA6
30.5% 0.750 6.56/2.88 ¥ 67/;5__39.34/17.27
34.5% 0.800 5.80/3.05 ’_173957; 34.78/18.32
38.5% 0.850 5.19/3:25 | 15 58/_9.76 31.17/19.51
42.5% 0.875 4:71/3.48 __.171'2/10.43 28.24/20.87
46.5% 0.900 ¢@o—l4 12.90/11.21 25.81/22.43
50.5% OQ_Z; 3.96/4.04 11.88/12.12 23.76/24.24
54.5% 0 950_L3._67,’4.40 11.01/13.19 22.02/26.37
58.5% 0.5;5— ?:12/4.82 10.26/14.46 20.51/28.92
62.5% 1.030 3.20/5.33 9.60/16.00 19.20/32.00
66/5% 1.050 3.01/5.97 9.02/17.91 18.05/35.82
i 70.5% |_1.100 2.84/6.78 8.51/20.34 17.02/40.68
74.5% 1.150 2.68/7.84 8.05/23.53 16.11/47.06
78.5% 1.250 2.55/9.30 7.64/27.91 15.29/55.81
_82.5% 1.350 2.42/11.43 7.27/34.29 14.55/68.57
86.5% 1.500 2.31/14.82 6.94/44.44 13.87/88.89
90.5% 1:800 2.21/21.05 6.63/63.16 13.26/126.32

The RegOx D3 [7:6] is defaulted as [0,0] that
initial voltage, RegOx D3 [7:6]=[0,1]
selects PVI mode and RegOx D3 [7:6]=[1,X]
selecis SVI mode.

Table 2 Mode Selection

selects

Reg0xD3[7:6] VID Mode
[0,0] Set by R1 Pin
[0,1] Parallel VID Selected by VIDO0/1
[1,0] Serial VID by 1IC
[1,1] Serial VID by IIC

Rev.:0P2 (Preliminary Specification)
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NIKO-SEM High Precision Voltage Console with |IC

GS8601-ATD-R

Parallel VID

The GS8601-A supports level#1~level#4 voltages
that programmed by VID[1:0] under Parallel VID
mode. The following table 3 gives the relevant
code to each level voltage.

Table 3 Parallel VID Selection

VIDI[1:0] Level # Register
[0,0] Level #1 Reg0xD4
[0,1] Level #2 Reg0xD5
[1,0] Level #3 Reg0xD6
[1,1] Level #4 Reg0xD7

Note that the Reg0xD4/D5/D6/D7 are defaulted to

Reg0X8B which assigns the level INI at VCC

POR.

DAC Output

The GS8601-A contains a high precise voltage

reference output to the DAC model as shown in

the Function Block Diagram. According to the

code of the Reg0xD3[7:6], the multiplexer (MUX2)
outputs the correspondingly operation mode ‘o

the DAC. According to the R1 input, the:\A50/1

inputs and IIC command, the DAC gerierates the

reference voltage by a output buffer-to-drive the

load.

Output Current Limit

The GS8601-A supports choose- ‘the “output
current to achieve smooth’output voltage through

the Reg0xD3[4:2).
voltage current limited\defaultte-be 200uA during

programming The output
start up and cafi be programmed as 400uA (o
1600uA with 200uA steps. Adaptationally, the
output voltage ramps up with a slew rate as:
dVirer 200 pA

dt Crer

Crer is the output capacitor
Table 4 illustrates the current limit programming
by IIC during output change.

Table 4 Output Current Limit Programming

Reg0xD3[4:2] Current Limit
000 200UA
001 400UA
010 600UA
011 800UA
100 - 1000uA
101 1200UA
110 - 1400uA
111 S 1600UA

Output Disable

The GS8601-A ‘can disable the output voltage
active internaitiy-and-passive externally:

Through setthe bit RegOxD3[5]=1, the GS8601-A
can active disabige output voltage internaily.

If the’ Ri~pin-is pulled low by external-open drain
transistor_lower than 0.15V as shown in the
Function Block Diagram, the GS8601-A can be
disabled and all the !IC reqisters can be reset. If
the R1 pin can be released from the ground, the
GS8601-A can performs its power on reset
procedures, ‘including initial voltage setting and
[IC address selection.

Note that when release the R1 pin, the transistor
MUST be completely turned off with 1us.
Otherwise may cause wrong value of initial
voltage and IIC address.

Power Up Sequence

The Figure 2 shows the power up sequence and
power play of the GS8601-A.

At T1, the GS8601-A releases POR signal,
selects the initial voltage and the 1IC address and
initiates the output current as 200uA.

At T2, the Reg0xD3[7:6] is set to [0,1] that selects
the PVI mode. The Reg0xD3[4:2] is set to be [001]
that change the output current limit to be 400uA.
The output voltage ramps up to the new target

Rev.:0P2 (Preliminary Specification)
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voltage which programmed by VID[1:0] and
Reg0xD4/D5/D6/D7 in accordance with the new
slew rate programmed by Reg0OxD3[4:2].

At T3, Reg0xD4/D5/D6/D7 is changed and the
output voltage ramps up/down to its new target
level.

At T4, VID[1:0] is changed and the output voltage
ramps up to its new target level.

At T5, the Reg0xD3[7:6] is set to [1,x] that selects
the SVI mode. The output voltage ramps up to the
new target voltage programmed by RegO0xD2.

At T6, Reg0OxD2 is changed and the output
voltage ramps up to its new target level.

lIC Interface Data Validity

The data on the SDA line must be stable during
the HIGH period of the SCL, unless generating a
START or STOP condition. The state of the data
line can only change when the clock signal on the
SCL line is LOW.

SDA]<

o

PR N R

SCL
) i
SDA SDA
Stable Change

Start and Stop Conditions

A START (S) condijtion‘\is a HIGH to LOW
transition of SDA while\SCLis"HIGH. The STOP
(P) condition is a LOW.\to-H!GH transition of SDA
while SCL is HIGH._A STOP condition must be
sent before-each START-condition.

Acknowledge

Each address and data transmission uses 9 clock
pulses. The ninth pulse is the acknowledge bit (A).
After the start condition, the master sends 7 slave
address bits and a R/W bit during the-next 8 clock
pulses. During the ninth clock pulse, the device
that recognizes its own address-pulls. SCA low to
acknowledge. The acknowledqge bit'is also used
by both the master and the siave tc-acknowledge

receipt of register addresses and data.

1 Q
SDA (v« /mss\ )7

SCLANS L Je\ /el

START(S) ACK(A)

iiC Address
The IIC address 0xA2, 0xA4, 0xAB6 is selected by
the_resistor divider connected to the R1 pin as
shown in the table 1.
liC Registers
Table 5 shows the IIC registers of the GS8601-A,
including read/write type, default and description.
INI (0x8E)
This register supports read only and storages the
initial voltage.
Vi=600mV+INIx5mV=600mV+Reg0x8B[7:0]
x5mV
Note that the V), is decided by the externally
resistor divider as illustrated in table 1. Table 5
shows the possible Reg0x8B values with
corresponding initial voltages. The value out of
the table is not recommended.

Table 5 Possible Reg0x8B Values

o L initial | | nital
! T egux eg0x
SeL B Veer(V) Vier(V)
START(S) STOP(P) 0.750 Ox1E 1.000 0x50
Rev.:.0P2 (Preliminary Specification) Dec-11
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0.800 0x28 1.050 Ox5A
0.850 0x32 1.100 0x64
0.875 0x37 1.150 Ox6E
0.900 0x3C 1.250 0x82
0.925 0x41 1.350 0x96
0.950 0x46 1.500 0xB4
0.975 0x4B 1.800 OxFO

CHIPID (Reg0xDO0)

This register supports read only and storages the
chip ID of the GS8601-A. Its default value is 0x12.

MISC (Reg0xD1)

This deliberate register is defined for watch dog

timer.

MISC[7]=0; disable the watch dog timer
MISC[7]=1; enable the watch dog timer
MISC[6]=0; read only. This bit is set to 1 if
time-out happens and is set to 0 if it is read.

The time-out can be programmed by IIC as

illustrated in table 6.

Table 6 Time out Programming

MISCI[5:4] Time-out(ms) '
00 400/
01 800 )
10 1600 7/ |
11 3200 )

SVI (Reg0xD2)

This register sets the output voltage if SVI mode

is selected.

Vrer=600mV+Reg0xD2{7:0]x5mV
The range of Vger.is from 600mV to 1875mV.

ILIM (Reg0xD3)

This register can seton/off, the control mode, and

current limit. And.the Reg0xD3 supports read

back of the level of output voltage of the PVI
mode.

Reg0xD3[7:6] choose the control mode of the
GS8601-A as the Table 6 illustrated.

Reg0xD3[5] can set on/off of the output voltage.
Reg0xD3[5]=1 turns off the output ¥oltage.
Reg0xD3[4:2] sets the currentdimit of the output
voltage as shown in the Tabie 6.

Reg0xD3[1:0] are the read backs for VID1 and
VIDO.

Reg0xD3[1:0]=[C,8] means V/ID[1:0]= [0,0]
Reg0xD3[1:0]=[0;1] means VID[1:0]= [0,1]
Reg0OxD3[1:0]=[1,01.means VID[1:0]= [1,0]
Reg0OxD3[1:0]=[1,1]-means VID[1:0]= [1.1]

PVI (Reg0)xD4/D5/D6/D7)

Thesg registers set the output voltage if the PVI
mode.is selected.
Vrer=600mV+Reg0xD4{7:0]xEmV, VID[1:0]= [0,0]
Vikee=600mV+Reg0xD5{7:0]x5mV, VID[1:0]= [0,0]
Vrer=600mV+Reg0xD6{7:0]x5mV, VID[1:0]= [0,0]
Vzer=600mV+Reg0xD7[7:0]x5mV, VID[1:0]= [0,0]
The range of Vger is from 600mV to 1875mV.
Table 7 is the VID table of Reg0x8B, Reg0xD2,
and Reg0xD4/D5/D6/D7

POR select LIC Addr

VeC

I
L
RI I
I

Le\velﬂl+4 changed

chc|#1‘4'_< 7

| : SVI changed
SVI : XJ ; ;

| |
VID[L0] /1 ‘ '

i 1 I VID[TI:0] changed !
Reg0xD3[6] py| ! ; ‘ !
RegOxD3[7 ! ! ! SV !

| ‘ } | !

— N —
Ve L

Il 1

T T T4 s 6

gy Pty

Figure 5 Power up Sequence
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Table 6 IIC Registers Summary

Reg. Address. | Type Name Deault Description
0x8B R INI Set by R1 Initial voltage read back(0.75V~1.80V, 16 level)
0xDO R ID 0x12 Chip ID
0xD1 RW | MISC 0x00 B
0xD2 RW | sV 0x00 Vrer set by SVI(0.6v~1.875V, 51V incremient)
0xD3 R/W ILIM 0x00 Mode, current limit setting_and on/off control
0xD4 RW | Level#1 | SetbyR1 | Versetby SVI(0.6v~1.875V, 5mV.increment)
0xD5 R/W | Level #2 Set by R1 Vrer set by SVI(0.6v~1.875V,.5mV increment)
0xD6 R/W | Level #3 Set by R1 Vrer set by SVI(0.6v>1 .8;5\/, 5mV increment)
0xD7 R/W | Level #4 Set by R1 Vrer set by SVi{0:6v~1 .8_75V, 5mV increment)

Table 7 VID table for 0x8B, 0xD2, and 0xD4/D5/D&/D7-registers

Reg Vol Reg Vol Reg Vol Reg Vol Reg Vol Reg Vol Reg Vol Reg Vol

|
Code V) Code V) Code (V) Code (V) Code (V) Code ! (V) Code (V) Code (V)

0x00 | 0.600 | 0x20 | 0.760 | Ox40 | 0.920 | Ox60 | 1.080 | Ox80 | #.240.~ 0xA0 | 1.400 [ OxCO | 1:.560 | OxEO | 1.720

0x01 | 0.605 | O0x21 | 0.765 | Ox41 | 0.925 | Ox61 | 1.085, AOx81 | ®245_V OxA1 | 1.405 | OxC1 | 1.565 | OxE1 1.725

0x02 | 0.610 | 0x22 | 0.770 | Ox42 | 0.930 | O0x62 | 1.090 | ‘0x82 | 1.250 | OxA2 | 1.410 [ OxC2 | 1.570 | OxE2 | 1.730

0x03 | 0.615 | 0x23 | 0.775 | 0x43 | 0.935 | O0x63 |/1.095 | Ox83._| 1255 | OxA3 | 1.415 | OxC3 | 1.575 | OxE3 | 1.735

0x04 | 0.620 | O0x24 | 0.780 | Ox44 | 0.940 | Ox64 | 1.100.~.0x84 | 1.260 | OxA4 | 1420 | OxC4 | 1.580 | OxE4 | 1.740

0x05 | 0.625 | 0x25 | 0.785 | O0x45 | 0.945 | ,0x6& 1105 | O0x85 | 1.265 | OxA5 | 1.425 | OxC5 | 1.585 | OxE5 | 1.745

0x06 | 0.630 | O0x26 | 0.790 | O0x46 | 0.950" ) Ox66°,| 1:41Q. | O0x86 | 1.270 | OxA6 | 1.430 | OxC6 | 1.590 | OxE6 | 1.750

0x07 | 0.635 | O0x27 | 0.795 | O0x47 | 0.955 |~.0x67 | #1145 | Ox87 | 1.275°| OxA7 | 1.435 | OxC7 | 1.595 | OxE7 | 1.755

0x08 | 0.640 | Ox28 | 0.800 | 0x48 ‘0.960 0x68+]/1.120 | Ox88 | 1.280 | OxA8 | 1.440 | OxC8 | 1.600 | OxE8 | 1.760

0x09 | 0.645 | 0x29 | 0.805 | 0x49 | 0.965 | 0xX69 | 1.125 | O0x89 | 1.285 | OxA9 | 1.445 | OxC9 | 1.605 | OxE9 | 1.765

Ox0A | 0.650 | Ox2A | 0.810 , Ox4A. | 0970 | Ox6A | 1.130 | Ox8A | 1.290 | OxAA | 1.450 | OxCA | 1.610 | OxEA | 1.770

_{_

|
0x0B | 0.655 | 0x2B | 0.81& ! 0x4B |0.975 | Ox6B | 1.135 | Ox8B | 1.295 | OXAB | 1.455 | OxCB | 1.615 | OxEB | 1.775
T

0x0C | 0.660 | 0x2C | 0820 |-0x4C 10280 | 0x6C | 1.140 | 0x8C | 1.300 | OXAC | 1.460 | OxCC | 1.620 | OXEC | 1.780

0x0D | 0.665 | 0x2D“|0.625 |©0x4D, | 0.985 | Ox6D | 1.145 | 0x8D | 1.305 | OxAD | 1.465 | OxCD | 1.625 | OXED | 1.785

OxOE | 0.670 | Ox2E~[~0.830 " Ox4E | 0.990 | Ox6E | 1.150 | Ox8E | 1.310 | OXAE | 1.470 | OxCE | 1.630 | OXEE | 1.790

OxOF | 0.675 | Ox2F.[~.0.835%| Ox4F | 0.995 | Ox6kF | 1.1565 | Ox8F | 1.315 | OxAF | 1.475 | OxCF | 1.635 | OxEF | 1.795

0x10 | 0.680 }~.0x30 | ©0:840 | 0x50 | 1.000 | Ox70 | 1.160 | Ox80 | 1.320 | OxBO | 1.480 | OxDO | 1.640 | OxFO | 1.800

O0x11 | 0.685 | 0x31-],0.845 | 0x51 | 1.005 | Ox71 | 1.165 | O0x91 | 1.325 | OxB1 | 1.485 | OxD1 | 1.645 | OxF1 1.805

0x12 | 0.690 | 0x32 | 0.850 | 0x52 | 1.010 | Ox72 | 1.170 | 0x92 | 1.330 | OxB2 | 1.490 | OxD2 | 1.650 | OxF2 | 1.810

0x13 | 0.695 | 0x33 | 0.855 | 0x53 | 1.015 | Ox73 | 1.175 | 0x93 | 1.335 | OxB3 | 1.495 | O0xD3 | 1.655 | OxF3 | 1.815

O0x14 | 0.700 | Ox34 | 0.860 | O0x54 | 1.020 | Ox74 | 1.180 | 0x94 | 1.340 | OxB4 | 1.500 | OxD4 | 1.660 | OxF4 | 1.820
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0x15 | 0.705 | 0x35 | 0.865 | O0x55 | 1.025 | Ox75 | 1.185 | Ox95 | 1.345 | OxB5 | 1.505 | OxD5 | 1.665 | OxF5 | 1.825

0x16 | 0.710 | Ox36 | 0.870 | O0x56 | 1.030 | Ox76 | 1.190 | Ox96 | 1.350 | OxB6 | 1.510 | OxD6 | 1.670 | OxF6 | 1.830

0x17 | 0.715 | 0x37 | 0.875 | 0x57 | 1.035 | Ox77 | 1.195 | Ox97 | 1.355 | OxB7 | 1.515 | OxD7 | 1.675 | OxF7 | 1.835

0x18 | 0.720 | 0x38 | 0.880 | 0x58 | 1.040 | Ox78 | 1.200 | 0x98 | 1.360 | OxB8 | 1.520 | OxD8 | 1.680 | OxF8 | 1.840

0x19 | 0.725 | 0x39 | 0.885 | 0x59 | 1.045 | Ox79 | 1.205 | 0x99 | 1.365 | OxB9 | 1.525 | 0xD9 1.685| OxF9 | 1.845

Ox1A | 0.730 | Ox3A | 0.890 | Ox5A | 1.050 | Ox7A | 1.210 | Ox9A | 1.370 | OxBA | 1.530 | OxDA 1.690! OxFA-.; 1.850

Ox1B | 0.735 | Ox3B | 0.895 | 0x5B | 1.055 | Ox7B | 1.215 | Ox9B | 1.375 | 0xBB | 1.535 | OxDPB,|~1:695\ |. OxFB | 1.855

—
0x1C | 0.740 | Ox3C | 0.900 | 0x5C | 1.060 | 0x7C | 1.220 | 0x9C | 1.380 | OxBC | 1.540 | 0xDC t?OO OxFC | 1.860

0x1D | 0.745 | 0x3D | 0.905 | 0x5D | 1.065 | Ox7D | 1.225 | Ox9D | 1.385 | 0xBD | 1.545 |[£0xDD . i-705 | OxFD | 1.865

Ox1E | 0.750 | Ox3E | 0.910 | Ox5E | 1.070 | Ox7E | 1.230 | Ox9E | 1.390 | OxBE | 1.550--0xDE. . 1.710 | OxFE | 1.870

OxDF | 1.715 | OxFF 1.875

Ox1F | 0.755 | Ox3F | 0.915 | Ox5F | 1.075 | Ox7F | 1.235 | Ox9F | 1.395 | OxBF | 558
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Package Dimensions, TSON8-3x3

) et

\ slle 7l

AIEIES
.

(Top view) ~{Bottom view)

ST 0

T [ Dimensions in
& Symbol Millimeters
- 8 7 6 52 Min. Max.
J | A 0.75 0.85
Ja I AN A 0.00 0.05
A3 0.203 REF.
b 0.375 0.425
D 2.95 3.05
E 2.95 3.05
© e 0.65 REF.
N L 055 | 0.60
| |
1 21 /)3 4
|
‘i,J ] ‘ ‘ |
<065+ .45~
Unit-mm

Note

1. Min.: Minimum dimension specified.
2. Max.: Maximum dimension specified.
3

REF.: Reference. Normal/Regular dimension specified for reference.
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DISCLAIMERS

Please read the notice stated in this preamble caraiully before Admission e accessing any contents of the
document attached. Admission of NIKO-SEM’s-statement therein is presumed once the document is

released to the receiver.

Notice:

Firstly, NIKO SEMICONDUCTOR CO., (TD. (NIKG-SEM)’ reserves the right to make corrections, modifications, enhancements,
improvements, and other changes to its information herein without notice. And the aforesaid information does not form any part or
parts of any quotation or contract between NIKG-SEM arid the information receiver.

Further, no responsibility is\assumed far\the usage of the aforesaid information. NIKO-SEM makes no representation that the
interconnect of its circuits as described herein\will not infringe on exiting or future patent rights and other intellectual property rights, nor
do the descriptions contained herein-express or imply that any licenses under any NIKO-SEM patent right, copyright, mask work right, or
other NIKO-SEM intellectual property right relating to any combination, machine, or process in which NIKO-SEM products or services are
used.

Besides, the productin this dacument is not designed for use in life support appliances, devices, or systems where malfunction of this
product can réasoriably _be_expected to result in personal injury. NIKO-SEM customers’ using or selling this product for use in such
applications shall'do-so at theirown risk and agree to fully indemnify NIKO-SEM for any damage resulting from such improper use or sale.

At last, the information furnished in this document is the property of NIKO-SEM and shall be treated as highly confidentiality; any kind
of distribution, disclosure, copying, transformation or use of whole or parts of this document without duly authorization from NIKO-SEM by
prior written consent is strictly prohibited. The receiver shall fully compensate NIKO-SEM without any reservation for any losses thereof
due to its violation of NIKO-SEM’s confidential request. The receiver is deemed to agree on NIKO-SEM’s confidential request therein
suppose that said receiver receives this document without making any expressly opposition. In the condition that aforesaid opposition is
made, the receiver shall return this document to NIKO-SEM immediately without any delay.
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