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Glossary

C

CLK: Clock
CNT: Counter

DFF: D Flip-Flop
DLY: Delay

ESD: Electrostatic discharge

FSM: Finite State Machine

GPI: General Purpose Input
GPIO: General Purpose Input/Output
GPO: General Purpose Output

IN: Input
10: Input/Output

LSB: Least Significant Bit
LUT: Look-Up Table
LV: Low Voltage

MSB: Most Significant Bit
MUX: Multiplexer
MFB: Multi-Function Block

NRST: Reset
NVM: Non-Volatile Memory
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*  OE: Output Enable
* OSC: Oscillator
*  OUT: Output

»  PDWM: Power-down
*  PGen: Pattern Generator
«  POR: Power-On Reset

*  PP: Push-Pull
* PDLY: Programmable Delay
S

«  SCL: I>C Clock Input

«  SDA: I’C Data Input/Output
* SLA: Slave Address

*  SMT: With Schmitt Trigger

* VREF: Voltage Reference

*  WOSMT: Without Schmitt Trigger
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1. ZRGHE
VDD AT
Z DIRER
MFBO (4-bit MFB1 (3-bit MFB2 (3-bit MFB3 (3-bit
LUT4_0/DFF0/16 LUT3_0/DFF1/8- LUT3_1/DFF2/8- LUT3_2/DFF3/8-
-bit CNT/DLYO0) bit CNT/DLY1) bit CNT/DLY2) bit CNT/DLY3)
GPIO_4
GPI_O
MFB4 (3-bit MFB5 (3-bit MFB6 (3-bit MFB7 (3-bit
LUT3_3/DFF4/8- LUT3_4/DFF5/8- LUT3_5/DFF6/8- LUT3_6/DFF7/8-
bit CNT/DLY4) bit CNT/DLY5) bit CNT/DLY6) bit CNT/DLY7)
GPIO_0 GPIO_3
HAE BT Ref R Oscillators
2-bit 2-bit 2-bit 2-bit 2MHz 20KHz GPIO 2
GPIO_1 LUT2_0/ LUT2_1/ LUT2_ 2/ LUT2_3/ —
DFFO DFF1 EDETO EDET1
12C Device %11 POR
2-bit 3-bit 4-bit
LUT2_4/ LUT3_0/ LUT4 o/
PGEN PIPEDLY DFFO
GND
1. RGHEH
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2. 5|fHIEX
2.1 TQFEN-SL f15| A &
<
)
o
8
GPI O V4 GPIO 4
GPIO O 6) GPIO 3
GPIO 1 S GPIO 2
4
@)
=
)
1.3x1.3mm
LS98003-A TQFN-8L
Top View
&l 2: TQFN-8L (Top View)
2 1. LS98003-A PIN Description
PIN#(A) Name Function
8 VDD Power
1 GPLLO GPIVPP(program Power)
2 GPIO 0 GPIO,I’C SCL. % #F &= 5.5V (I &F VCC)
3 GPIO_1 GPIO,I’C SDA.
4 GND Power GND
5 GPIO_2 GPIO with OE, % 3% OD,Push Pull
6 GPIO_3 GPIO with OE,3%#F OD,Push Pull
7 GPIO_ 4 GPIO with OE, % %% OD,Push Pull
Datasheet Revision6 2024/03/19
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2.2 DEN-8L 15| It &

VDD [ 1 ] [ 8 | GPLO
GPlo4 | 2] [ 7 | cpioo
Grlo2 [ 3] [ 6 | GpiO_1

GND | 4 ] [5 | crio3

LS98003-D 2.0x2.0mm
DFN-8L
Top View
B 3: DFN-8L (Top View)
% 2: LS98003-D PIN Description

PIN#(D) Name Function

1 VDD Power

2 GPIO_4 GPIO #5H OE 124

3 GPIO_2 GPIO ##H OE &4l

4 GND Ground

5 GPIO_3 GPIO ##H OE &4l

6 GPIO_1 GPIO,I’C SDA

7 GPIO_0 GPIO,I’C SCL

8 GPI_O GPIVPP(program Power)
Datasheet Revision6 2024/03/19
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3. AR IR

3.1 WRFRFEFR

o 248 X B R R L P e 2 X e 4 e K AR ARIR B AEAE AT 26 AR T T e IE AT A R
7 RIS IIREE, PO KRR T 40 S o KBUEE 26 M T BE M s I Sk . AE40
FEF b ZI(E PCB MR FIEHAE S, X T LS98003 % My BUIL I N H 475 GND %
e BRIP4 T 1

* 3: WFRHEhs

S &/ N B
VDD % -0.3 7 v
10 &XEBEE -0.3 7 %
VDD Z| GND JR A E R EIAR -- 90 mA
BWNREBER -- 1000 nA
FERE -65 150 °C
Junction ;B2 & - 150 °C
BEES MSL 1 -

3.2 @ TAEE H bR
x4 BYUTIEREER

S =)/ PN L:=R v
VDD HJRE & 171 5.5 v
TEEE -40 85 °C
Bl D VDD+0.3
HNE Pin IR AKEE -0.2 £ £\ PING v
VDD B#EHEA 0.1 -- uF

3.3 HRHL AN EE
R 5: BHEBEBEHEE

S &/ PN L:-Fiva
ESD {&3F (Charged Device Model) 500 -- V
ESD &% (Human Body Model) 2000 -- Vv
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—
3.4 MR
% 6: Electrical Characteristics (VDD: 1.8V+5%, Temp: -40~85°C)
Parameter Condition/Note Min. | Typ. Max. Unit.
POR
Power On VDD Level Required to
PONTHR Threshold Start Up the Chip 1.3 1.43 1.6 v
Power Off VDD Level Required
POFFTHR | Threshold to Switch Off the Chip 055 1 103] 135 v
Tsu Startup Time From VDD rising past PONtHr -- 0.8 -- ms
Istand_by T=+25°C - 50 - nA
10 PIN
HIGH-Level Logic Input 0.7*VDD -- -- vV
- Vi N . " " - — —
ViH Input Voltage Logic Input wnh Schmitt Trigger 0.8*VDD \%
Low-Level Logic Input 0.83 -- -- vV
LOW-Level Logic Input -- -- 0.3*VDD V
Vi eve Logic Input with Schmitt Trigger - - 0.2*VDD \%
Input Voltage -
Low-Level Logic Input -- -- 0.46 \%
Schmitt Trigger ) . P
Vhvs Hysteresis Voltage Logic Input with Schmitt Trigger -- 0.42 -- \%
Input leakage _ -
ke (Absolute Value) L 1000 nA
vV HIGH-Level Push-Pull, lon = 100 YA, 1X Drive 1.69 -- -- \%
OH Output Voltage Push-Pull, lon = 100 pA, 2X Drive 1.70 - - V
Push-Pull, lo.= 100 pA, 1X Drive -- -- 0.012 \Y
v LOW-Level Push-Pull, loL = 100 pA, 2X Drive -- -- 0.006 V
oL Output Voltage Open Drain, lo. = 100 pA, 1X Drive -- -- 0.004 \Y
Open Drain, loL = 100 A, 2X Drive - - 0.002 V
HIGH-Level Push-Pull, Von = VDD - 0.2, 1X Drive 0.81 -- mA
lon Output Pulse _ .
Current (see Note) Push-Pull, Von = VDD - 0.2, 2X Drive 1.6 -- mA
Push-Pull, VoL = 0.15 V, 1X Drive 1.1 -- mA
| 'F-,a‘éve"&el]’rf'enot”(tspe”; Push-Pull, VoL = 0.15 V, 2X Drive 2.1 - - mA
o Note) Open Drain, Vou = 0.15 V, 1X Drive 3.2 - - mA
Open Drain, VoL = 0.15 V, 2X Drive 6.3 -- -- mA
Pull U 1 M Pull Up -- 1 -- MQ
ull up
Rpup Resistance 100 k Pull Up -- 100 -- KQ
10 k Pull Up -- 10 -- KQ
Pull 1 M Pull Down -- 1 -- MQ
ull Down
Repown Resistance 100 k Pull Down -- 100 -- KQ
10 k Pull Down -- 10 -- KQ
Oscillators
Power-On T=+25 °C - 15 - us
time
Fre T=+25°C - 2 -- MHz
Ghceuracy | 2MHz OSC T=-40 °C to +85 °C 1.88 - 212 | MHz
Power T=+25°C -- 23 - UA
Consumption T=-40 °C to +85 °C - - 30 uA
Power-On T=+25 °C - 60 - us
time
Fre T=+25°C - 20.5 -- KHz
Ghceuracy | 20KHz OSC T=-40 °C to +85 °C 1927 | - 21.73 | KHz
Power T=+25°C -- 2.4 -- UA
Consumption T=-40 °C to +85 °C - - 3.4 uA
Note: DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.
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% 7: Electrical Characteristics (VDD: 3.3V+10%, Temp: -40~85°C)
Parameter Condition/Note Min. Typ. Max. Unit.
POR
PONre | FOWe OF oo b‘;"ﬁ: eRCeﬂi‘gred 0 167 | 180 | 192 v
POFFr | Tireahold lo Switch o the Chip 095 | 125 | 154 | V
Tsu Startup Time From VDD rising past PONtHr -- 1.20 -- ms
Istand_by T=+25°C -- 97 - nA
10 PIN
Logic Input 0.7*vDD -- -- \%
ViH HIGH-Level Logic Input with Schmitt Trigger 0.8*vDD -- -- \%
Input Voltage -
Low-Level Logic Input 0.92 -- -- \%
Logic Input - -- 0.3*VDD \%
Vie :_n?)\lj\:-\l;ing o Logic Input with Schmitt Trigger - - 0.2*VDD \Y
Low-Level Logic Input -- -- 0.77 \%
Vhvs a;ztrglrté;g%?oeltrage Logic Input with Schmitt Trigger -- 0.45 -- \%
lke I(Q\%itolli?: zi/(‘:lael ue) B B L 1000 nA
Vor HIGH-Level Push-Pull, lon = 3 mA, 1X Drive 2.60 -- -- \V]
Output Voltage Push-Pull, lon = 3 mA, 2X Drive 2.80 - - Y
Push-Pull, lo.= 3 mA, 1X Drive -- -- 0.25 \Y
VoL LOW-Level Push-Pull, lo. = 3 mA, 2X Drive -- -- 0.22 \Y
Output Voltage Open Drain, lo. =3 mA, 1X Drive - - 0.12 \Y;
Open Drain, lo. =3 mA, 2X Drive -- - 0.089 \Y
HIGH-Level Push-Pull, Von = 2.4 V, 1X Drive 5 - - mA
lor gﬂﬁfggtigfs Note) | Push-PUll, Vor = 2.4 V, 2X Drive 10 - - mA
Push-Pull, VoL = 0.4 V, 1X Drive 5 -- -- mA
LOW-Level Output |"p sy pyll, VoL = 0.4 V, 2X Drive 10 - - mA
loL Pulse Current (see - -
Note) Open Drain, VoL= 0.4V, 1X Drive 15 -- -- mA
Open Drain, VoL = 0.4V, 2X Drive 30 -- -- mA
1 M Pull Up - 1 - MQ
Reup Pull Up 100 k Pull Up - 100 - KQ
Resistance
10 k Pull Up -- 10 -- KQ
1 M Pull Down - 1 -- MQ
Reown E‘é!isDtg‘;]";‘e 100 k Pull Down - 100 - KQ
10 k Pull Down - 10 -- KQ
Oscillators
Po‘a’;re'on T=+25 °C - 15 - us
Fregaccuracy | 2MHz OSC Tores e — 2 — Mz
T=-40 °C to +85 °C 1.88 - 2.12 MHz
Power T=+25°C - 31 - uA
Consumption T=-40 °C to +85 °C - - 40 uA
Power-On T=+25°C - 52 - us
time
Fregueesey | 20KHy OSC T=+25 °C - 20 - KHz
T=-40 °C to +85 °C 18.8 - 21.2 KHz
Power T=+25°C - 2.7 - UA
Consumption T=-40 °C to +85 °C -- - 3.4 uA
Note: DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.
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3 8: Electrical Characteristics (VDD: 5V+10%, Temp: -40~85°C)
Parameter Condition/Note Min. Typ. Max. Unit.
POR
Power On VDD Level Required to
PONTHR Threshold Start Up the Chip 1.67 1.80 1.92 v
Power Off VDD Level Required
POFFTHR | Threshold to Switch Off the Chip 095 | 125 | 154 v
Tsu Startup Time From VDD rising past PONtHr -- 1.20 -- ms
Istand_by T=+25°C -- 155 - nA
10 PIN
Logic Input 0.7*vDD -- -- \
HIGH-Level . - - -
ViH Logic Input with Schmitt Trigger 0.8*vDD -- -- \
Input Voltage -
Low-Level Logic Input 1.00 -- -- \%
Logic Input -- -- 0.3*VvDD \%
LOW-Level . - - -
ViL Logic Input with Schmitt Trigger -- -- 0.2*VvDD \%
Input Voltage -
Low-Level Logic Input -- -- 0.86 \%
Schmitt Trigger . . . : - -
VHys Hysteresis Voltage Logic Input with Schmitt Trigger 0.54 \%
Input leakage
lke (Absolute Value) | ~ - 1 1000 nA
v HIGH-Level Push-Pull, lon =5 mA, 1X Drive 4.04 -- -- \%
OH Output Voltage Push-Pull, lon = 5 mA, 2X Drive 4.20 - -- V
Push-Pull, lo.=5 mA, 1X Drive -- -- 0.29 V
V LOW-Level Push-Pull, lo. =5 mA, 2X Drive - - 0.21 v
o Output Voltage Open Drain, loL = 5 mA, 1X Drive - - 0.15 Vv
Open Drain, lo. =5 mA, 2X Drive - - 0.114 V
HIGH-Level Push-Pull, Von = 2.4 V, 1X Drive 19 - - mA
loH Output Pulse _ .
Current (see Note) Push-Pull, Von = 2.4 V, 2X Drive 38 -- -- mA
Push-Pull, VoL = 0.4 V, 1X Drive 7 -- -- mA
LOW-Level Output |"p sy pyil, Vo, = 0.4 V, 2X Drive 14 - - mA
loL Pulse Current (see - -
Note) Open Drain, VoL= 0.4V, 1X Drive 21 - -- mA
Open Drain, VoL = 0.4 V, 2X Drive 42 - -- mA
1M Pull Up - 1 - MQ
Reup Pull Up 100 k Pull Up - 100 - KQ
Resistance
10 k Pull Up - 10 - KQ
Ul D 1 M Pull Down -- 1 -- MQ
ull Down
Rppwn Resistance 100 k Pull Down -- 100 -- KQ
10 k Pull Down - 10 -- KQ
Oscillators
Power-On T=+25 °C - 15 - us
time
Fre T=+25°C -- 1.97 -- MHz
Ghceuracy | 2MHz OSC T=-40 °C to +85 °C 1.85 - 2.09 MHz
Power T=+25°C - 45 - UA
Consumption T=-40 °C to +85 °C - - 57 UA
Power-On T=+25 °C - 50 - us
time
Fre T=+25°C -- 20 -- KHz
Ghceuracy | 20KHz OSC T=-40 °C to +85 °C 18.8 - 21.2 KHz
Power T=+25°C - 3.6 - UA
Consumption T=-40 °C to +85 °C - - 4.6 uA
Note: DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.
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& 9: 1°C 3| et 2%, (VDD: 1.8V+5%, Temp: -40°C ~ 85°C)
Parameter Description Condition Stgndard-Mode Unit
Min Max
FscL Clock Frequency, SCL -- 100 KHz
tLow Clock Pulse Width Low 4.7 -- us
tHiGH Clock Pulse Width High 4.0 -- us
t Input Filter Spike Suppression (SCL,SDA) -- 70 ns
taa Clock Low to Data Out Valid -- 3.45 us
tBUF Bus Free Time between Stop and Start 4.7 -- us
tHD_sSTA Start Hold Time 4.7 -- us
tsu_sta Start Set-up Time 4.7 -- us
tHD_DAT Data Hold Time 0 -- ns
tsu_pat Data Set-up Time 250 -- ns
tr Inputs Fail Time -- 1000 ns
tr Inputs Rise Time -- 300 ns
tsu_sTo Stop Set-up Time 4.0 -- us
toH Data out Hold Time 50 -- ns
Note: Timing Diagram can be found in the Figure 20.
£ 10: 12C 3| 2%, (VDD:2.3V ~ 5.5V, Temp: -40°C ~ 85C)
Fast-Mode
Parameter Description Condition FEsiREE Plus Unit
Min Max Min Max
FscL Clock Frequency, SCL -- 400 - 1000 KHz
tLow Clock Pulse Width Low 1300 -- 500 - ns
tHIGH Clock Pulse Width High 600 -- 260 - ns
_ _ _ VDD=2.5V+8% - 95 - 168 ns
4 I(rér():ulilggir)Splke Suppression  [\/DD=3.3vV+10% — 95 _ 157 ns
VDD=5V+10% - 111 -- 156 ns
taa Clock Low to Data Out Valid -- 900 -- 450 ns
teur Bus Free Time between Stop 1300 | - 500 - ns
tHD_sTA Start Hold Time 600 -- 260 -- ns
tsu_stA Start Set-up Time 600 -- 260 -- ns
tHD_DAT Data Hold Time 0 -- 0 -- ns
tsu_paT Data Set-up Time 100 -- 50 - ns
tr Inputs Fail Time -- 300 -- 120 ns
tr Inputs Rise Time -- 300 - 120 ns
tsu_sto Stop Set-up Time 600 -- 260 - ns
toH Data out Hold Time 50 -- 50 - ns
Note: Timing Diagram can be found in the Figure 20.
Datasheet Revision6 2024/03/19
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4. T N0 tH 5| B4

L.S98003 #£4A 5 /™ GPIO 5l 1, =] PAHAER P @ i AN, W] DUAAER R Thae (#1
R ESE) . 14 GPI 3|,

4.1 JE A G|
GPI_O FfE@EMHFAN D, XFEHBmAL, WEHER”DE 4R,

vDD

S

So——
GND

271 GPI_PULL_UP_ENx
GPI_RES_SELx[1:0] J:PUll uP

00:Floating 1:pull down
01:10KQ
10:100KQ

11:1MQ
’ I GPI_DINx
SMT_EN

Il>_'
™S~
I//

WOSMT_EN

LV_EN

B 4. ERRBAHATER
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4.2 18 N ]

GPIO_0. GPIO 1. GPIO 2. GPIO_3. GPIO 4 H{E GPIO 1.
GPIO_0. GPIO 143 5I/EH T 12C-SCL #1 1°C-SDA ) N #HE B W& 5 Fim .

VDD

GPIO_RES_SELx[1:0]

ggiiﬁ&aﬂ“g GNTD GPIO_PULL_UP_ENx
10:100KQ O:pull up
11:1MQ 1:pull down

+—»GPIO_DINx

Digital OUT,
0E  -m

igital OUT
OF
0D2x EN

0E—{ >0

Input Mode Enable GPIO Analog Outx
GPIO Analog AOUTX

B 5. ARSI 3. 4 NFER

GPIO_2. GPIO_3. GPIO_4 [ E#AE i i 6 Fiaw

VDD
GPIO_RES_SELX[1:0]L, | GND  GPIO_PULL_UP_ENx
00:Floating 2 O:pull up
01:10KQ 1:pull down
10:100KQ
11:1MQ
vee
J —»GPIO_DINx
PP1x EN
Digital OUT ) H eital OUT
OE “i ’_GFEQ_DIQI a
= | 0D1ix EN
= GND fGnp
GND
vee
J
>
PP2x EN ]—
jti%ﬁ.gFC£ﬁ¢me
PP2x EN GNp < 0D2x EN 0E—">o
GND
Input Mode Enable GPIO Ana[og Outx
GPIO Analog AOUTX
6: IS 5] B P SRAE B
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5. HEAHEME

L.S98003 N #A — N EEBRAE G, B S RS fC S, ELBEAE I u] F T PN 30 0 5% 4 DL R 0 A F)
B, XEEFAARAE OTP Fesk.
B AR ) i N SR PN RS R R IR B B H T LB R ) A L D) A A S YR B L B
BEIFIN o BEAN ELIDEHE R ) i HE Ml e — A 27 A7 38 R L & .

6. A 5B HEINEE LR TT
LS98003 A7 M HAIhRE G, A AHEZNEHEBUER ZhRE. EAFEN T, E1# LA

MAELUT, 8 MR — DI EEUER ThEE, REWEIX L o h st Thag, 162 W T
IES

€ 2x 2-bit LUT/DFF
€ 1x 2-bit LUT/Pattern Generator

€ 2x 2-bit LUT/Edge Detector

€  1x 3-bit LUT/Pipe Delay

€ 1x 4-bit LUT/DFF with nRST/nSET

6.1 2-bit LUT/DFF BT

2bit LUT_DFF_IN1x (" SO IN1
51 LUT OUT}
N INO

TLUT Truth Table,

50N\2bi
Dbit_LUT_DFF_DATATABLExX[3:0]| = |20 LUT;DFF“D'N”

S1

[
\DFF /LATCH,
I REGISTER !

________

D

2bit LUT_DFF_INOx(" SO SO

— CLK
S1 DO S/:T DFF/LATCH

2bit LUT_DFF_DATA_TABLEX[0]

»
2bit_LUT_DFF_FUN_SELx

0= =LUT
1= =DFF/LATCH

B 7. 2-bit LUT/DFF

Datasheet Revision6 2024/03/19
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LS98003

6.2 2-bit LUT/Pattern Generator F.7G

1bit LUT_PGEN_IN1x ("SO IN1
o1 LUT  ouT
\ INO

2bit LUT_PGEN_INOx [ SO

—»

TLUT Truth Table,

—S0
—>

2bit LUT_PGEN_DATA_TABLE x[15:0] Jc 4

PGEN DATA,

ouT

51
I\—o

2bit LUT_PGEN_FUN_SELx

TPattern Size,

2bit LUT_PGEN_PGEN_SIZEx[3:0]

0= =LUT
1= =EDGE

8: 2-bit LUT/Pattern Generator H#%&

6.3 2-bit LUT/Edge Detector HJELIG

2bit LUT_EDGE_IN1x ("S0

e
S1

2bit LUT_EDGE_INOx

—>

TLUT Truth Table,

[2bit LUT_EDGE_DATA_TABLE[3:0]

SO \2bit LUT_EDGE_DINx
I

T
'EDGE MODE|

2bit LUT_DFF_FUN_SELx

S1

IN out

EDGE
Detetor

0= =LUT
1= =GDEG

9: 2 bit LUT/Edge Detector B4 &

Delay Value Selection[1:0]

Edge Value

Selection[1:0]

From Connection
Matrix Output >

Programmable
Delay ouT

IN

To Connection
Matrix Input
—»

Datasheet

A 10: Programmable Delay &

Revision6

2024/03/19
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6.4 3-bit LUT/Pipe Delay HJEIC

3bit LUT_PIPE_INO_x

3bit LUT_PIPE_IN1_x S
51

3bit LUT_PIPE_IN2_x ('S
S

3bit LUT_PIPE_FUNCx

IS0 \3bit LUT_PIPE_OUTO_DINx
-

—S1

3bit LUT_PIPE_OQUT1_DINx
b

L4

3bit LUT_PIPE_QUT2_DINx
»

ouT1

>

3bit LUT
5 INO out
s1] e
N2
L TLUT Truth Table;
3bit LUT_PIPE_DATA TABLEx[7:0]
D
| ouTo
50
—{nRST ,
DO <1 3bit LUT_PIPE_DATA TABLEx[3:0]
3bjt LUTIPIPE_DATA TABLExf9
16 Flip-Flops 1 PIPE OUT
50
CLK
[ >0—s
S0
L —esbit LUT_PIPE_DATA TABLExX[10] ) , -
51
51
3bit LUT_PIPE_DATA| TABLEx([7:4 f
3bit LUT_PIPE_DATA TABLEx[8

0= =LUT

1= =PIPE

4bit LUT_DFF_INO_x »

. 5

4bit LUT_DFE_IN1 x,,

SlL‘
y

4bit LUT_DFF_IN2 x >

4bit

B 11: 3-bit LUT/Pipe Delay 5% &

6.5 4-bit LUT/DFF with nRST/nSET [f 75

INO

ol INL
IN2

4bit LUT_DFF_IN3 x_of)\3

4-bit LUT

[ LUT Truth Table

out

bt LUT_DFF_DATA_TABLEx[15:0]

S1

e ]
4bit LUTIPIPE_DATA TABLEx[10]

LUT_DFF_FUN_SEL

Q/nQ

L DFF/LATCH
D
CLK
DFF/LATCH
‘ S0 S nRST
LI>Q—51 s1 nSET

4bit LUT_PIPE_DATA TABLEx[11]

—50 Yubit LUT_DFF_DINx

——

—S1

0=
1=

Datasheet

=LUT
=DFF/LATCH

B 12: 4-bit LUT/DFF FLERE

Revision6
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7. Z)REtER (MFB)

LS98003 A8/ N Z IIfeHit, naUE NEHEENIIRE. fESMIEH T, EN#RT UUEA
LUT. BARIERENDFF, sEERNEA ZME ) Counter/Delay, WK Mk
M. DIERMEE . Ak, ZEHRICRENS A & IX B8 INRE: %8 3 Counter/Delay ) LUT/DFF L & &
2| LUTE{DFF ) Counter/Delay .

AR AEX L e SEELR DI fE, 1HZ W NS
& 7xu[iEFEH3-bit LUT/DFF + 8-bit Counter/Delay
& 1[I FE4-bit LUT/DFF + 16-bit Counter/Delay

7.1 3-bit LUT/DFF 8% 8-bit Counter/Delay

3bit LUT_MFB_IN2_x
50 .
Nz 3bit LUT
B IN1 out
INO
FLUT Truth Table,
Sbit LUT_MFBIN1x <0 S0 3bit LUT_DFF_DATA_TABLEx[7:0] St LUTMFR-OUTDINx
st DO W LDFF/LATCH REC] i
VRST /T 3bit LUT_MFB_SETTING[4]
3bit LUT_DFF_DATA TABLEx[2] 0 ==1LUT
b a/nQ 1 = = DFF/LATCH
3bit LUT_MFB_INO_x|
50 CLK
DFF/LATCH
*—51 S0

>0—

S1
/ébit LUT_DFF_DATA TABLEx[4]

—out2
ouT1 [3bit LUT_MFB_SETTING[1:0]
L ouTo
5 3bit LUT_MFB_CLK_SOURCE[3:0] .\~ \co oo TABLEX[7:0]
3 Counter DATA,
S0 < CLK
S1 o 3bit LUT_MFB_COUNT_DINx
o T 8bit Counter' >
N DLY_IN/CNT/RESET
/Fbit LUT_MFB_SETTING[3:2] }_En_nf_ig_ I_JKT_A‘:
Bl 13: 3-bit LUT % 8-bit Counter/Delay
Datasheet Revision6 2024/03/19
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7.2 4-bit LUT/DFF 8¢ 16-bit Counter/Delay

51

Datasheet

0
1

S0 Ebit LUT_MFB_OUT_DINx
—r

F,/LATCH

4bit LUT_MFB_CNTOUT_DINx

Bl 14: 4-bit LUT 8% 16-bit Counter/Delay

Revision6

4bit LUT_MFB_IN3_x
IN
P0 50 NS 4bit LUT
— k1 54l N ouT
INQ ________
TLUT Truth Table,
abit LUTMFBIN2x [ibit LUT_MFB_DATA_TABLEX(15,0]
S0 so—
| [ iorzme wee,
—f51 % 54 50 D
) , kit nSET a/nQ
4bit LUT_MFB_DAJA_TABLEX[2] nRST
4bit LUT_MFB_IN1_x CLK DFF /LATCH
0 50
,1{ l 51]
1 abit LUT_MFB_DNTA_TABLEx[1
4bit LUT_MFB_INO_x
50 50
51 51 . 50
AEIt LT MFR SETTINGIA] bit LUT_MFB_DATA_TABLEx[4]
L—wM2MMO ] ubit LUT_MFB_SETTING[6:0]
input——————
M4
M5 Mg M7
“bit LUTMIB N2 x “ Gbit LUT_MFB_CLK_SOURCE[3:0]
4bit LUT_MFB_IN & 4bit LUT_MFB_DATA_TABLEX[15:0]
(=)
&bit LUT_MFB_INO_x e cLk  (Counter DATA;
(&) T
16bit CountErOUT
sbit LWIMFBING x| Lo DLY_IN/CNT/RESET
i KEEP
spit LULMFBINZ x | L, VP g bR
MFB_IN1_x > 4bit LUT_MFB_SETTING[20:0]
MFB_INO_x <3

2024/03/19
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8. I'CBfEED
LS98003 F2fit 12C il S8, JUVF 1°C master 3280’5 N HIAT A7 a4, A TTTZEAE 3BT 0 B PN 3 52 U A
KR

8.1 I*C #ZHL

8. 1.1 Hurihhkisids 4

L Start Acknowledge Stop
Bus Activity bit Control Byte bit Data (n) bit

lf 2 \¢f A N l
SDALINE |S|X|x[X X%%%%é%ﬂ ack [J
A

\ j T
Y Y
Control Block
Not used, setto 0 Code Address Nob/iﬁt\ck
R/W bit = 1

B 15: ZBTHbkEREGE <

8. 1.2 FEMLEEIES

Acknowledge
.. Start bit Stop
Bus Activity “p; Control Byte Word Address (n) Control Byte Data (n) bit
* A l A A ‘
4 Ny A B
SDALINE |[s|x|x|x|X 1Ac éiiiii‘ji w |acK [acki H
Control Block No Ack
Not used, setto 0 Code Address obitc
R/ bit = 0
B 16: BFEALERETE S
b= =4 B A
8. 1.3 ¥ EEA4E 4
Acknowledge
. Start bit
Bus Activity Control Byte Data (n) Data (n+1) Data(n+2) e e e Data(n+x)
A
r = A l I'e % N /- N N f_k_\
T
sonue e s Q311 [ [ [ | [ [T Ff L[ [T HITIL oed ] ]
Control Block Stop
Code Address bit
N No Ack
Read bit bit
B 17: 5P REE4
2024/03/19
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2 7
8.2 IC HA
= B A
8.2.1 FHEANIES
. Start Acknowledge Acknowledge Acknowledge
Bus Activity bit Control Byte bit Word Address bit Data bit
A A A
*f_ I ¢ s I l ' M ¢
ALALA A A D D
SDALINE |S Xxxxf109 g k|7 |e|e|e|ee e ikl ele|o e o e kP
\
y A T
Control Block Stop
|:| Not used, setto 0 Code Address ot
RI/W bit = 0
Bl 18: FHEHAESL
— B A
8.2.2 FHEANIRL
Acknowledge Acknowledge
. Start bit bit
Bus Activity ;¢ Control Byte Word Address (n) Data (n) Data(n+1) e e e Data(n+x)
Al A
r A \l s - N - N O A \

ACK] “WCKe @ @ ACK| P

SDALINE |s|x|x|[x|x}

IACK| ACK|

Not used, set to 0 Cg:ér:l Agldorziés sltaci’tp
Write bit
B 19: HFE RS
2 K7
8.3 I'C i F# X
: el ety eeHIGH : - -—g

SCL

.
. . .
tsu 5TA —y o

E“'_"'E'HD STA ! a——ll5y paT _ —_l-: =ty 510

SDA IN N\ / : X :
. ! . . ' . :-—l-: taur

tas —— IpH ret———! .

soaout X X X X XXX XX | X o
- & 20: I’CHEHE -
8.4 I'C BB AL ThREE
MR G AAE 12C AT, W PR & EA 20 FEZA, BETE 22 8 ohi 8 ERE
FESR AL AT SR . XA R B A 28[909], 1PC EA N “17 KL, X SHOREEN BT
POR J7%1], A¥EM NVM A A didE . 78 POR FAIHAN], w&MHmE¥KLT =%, &
RSEG, WA TR0 E B3R E N “07 .

Datasheet Revision6 2024/03/19
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9. fHEh T =

Datasheet

22: EF4porECE

Revision6

CLK_2M DIV
2MHz 0SC [——P 1/20/“2/8 —— 1243/
8/12/24/64
CLK_20K DIV
20KHz 0SC [——W 1/2D/I\£/8 —— 1243/
8/12/24/64
B 21 EFERE

GND E—

HSOSC —P

HSOSC_DIV8 —

HSOSC_DIVeL —Pp

LSOSC R ——

LSOSC_DIVB R

LSOSC_DIves —p

LSOSC_DIV512 —— Sﬁl’éﬂ%}’},
LSOSC_DIV&4096 —P g EfEElE_I?GEE{DET
LSOSC_DIV32768 —P»

LSOSC_DIV262144 —Pp

LSOSC_DIV2097152 ——M

LSOSC_DIV16777216 ——M

LSOSC_DIV134217728 —M™

PRECNT_END e

Matrix_out —

CLK_2M_Matrix
—

CLK_20K_Matrix
—

2024/03/19
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10. SR A £

L.S98003 ¢+ 2 Flvfff FHl 18 ik B B /Ry P i B A E S 8 YR 1) 7 30
10. 1 Matrix Source for 20KHz/2MHz Clock

2MHz Clock 3k H T PING, 20KHz Clock K H - PIN2.
11. RS IRIF TIRE

LS98003 FEtLA & — RIS LRI ThaE, HERPAL bit[911]1#% program % “17 Z G &
Fr IO REAR SRS vl LR B e, EiEptie , A 8UR & et E B

12. POR

12. 1 Power Down
VDD(V
D( )

2V ——

v 1 V VREF Out Signal

> < P Time

Not guaranteed output state
A 23: Power Down

e T FEF, 24 VDD T [%3) Power off Threshold DL RH, LS98003 H i) T A A Hui o ¢ 11,
BT R A IS BN, S AT REAE LA DI HOIRAS .

Datasheet Revision6 2024/03/19
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12. 2 POR 541

| 1 1 | I 1 I |
! ] ! ! I ! L !
VDD T ! ! 1 I [ i I |
L : I N >
] 1 1 1 1 1 I | t
| 1 ! ! ! L |
POR_NVM T ! 1 [ [ 1 | i
(reset for NVM) ! ' ! ! ! \ | o
I 1 1 1 I 1 I ) t
I 1 ! I ! L !
NVM_OK T ! ! — T
. : 1 ‘ : »
I 1 1 [ | 1 I | t
POR_GPI 4 ! ! ! : L
(reset for input enable) . : ' ! ! j ! .
| l 1 [ I 1 I I t
| 1 1 1 L L )
POR_LUT 4 | ! Lo T
(reset for LUT/output) : : : : : j : >
POR_CORE 4 | ! b P t
(reset for DLY/0SC | | 1 1 ! I |
/DFF /LATCH/Pipe DLY ! | 1 1 1 I | .
/ACMP /other macrocells) T ' ' ' ; ¥ \‘ ‘r ng
I 1 1 1 1 1 1
POR_Matrix T ' ! oo : i
(generate low to high to matrix) . ; 1 .
1 1 1 1 I 1 I | t
I l 1 [ I 1 I |
POR_GPO ! ! 1 1 I ! |
(reset for output enable) ! ! ! ! ! 1 I N
1 1 1 1 I 1 I | t
| 1 1 [ | 1 I |
Tl T2 T3 T4 75 T6 T7 78

24: POR FF3lE

1 | 1 1 | | 1 I I
1 | 1 1 | | 1 I I
| L . L . ! 1 . )
V [ 1 [ [ ] 1 I I
| | | | | | I |
VDD T l L} 1 1 T i T
Guaranteed HIGH before POR_GPI
: ‘ S L L
T
to matrix T T T T T
1 1 1 I 1 | I
Input PIN_out _ Determined by External Signal
to matrix T T T T T
| | | | l I I
| | h . X
LUT_out _ j | Determined by Input Signals
to matrix T T r . T :
1 1 1 | 1 | I
L 1 L L
Programmable etzrm!ned py'input signals | Determined by Input Signals Start to detect input edges
Delay_out T = IN with lay : :
to matrix 1 1 1 I l I I

Edge_Detector_

out to matrix Determined by Input Signals

—» —» —» —» —>» —> —> —> —»

"1r" v " v "~ wr” ‘r" 1r" i_ “v "wv "y

T T T T T

| 1 1 1 1 I I

1 L L L

DFF/Latch_out -ﬁ'ﬂ:& by Determined by Input Signals

to matrix : . .
1 1 1 I 1 | I

I 1 1 i i

Delayﬁout mmml signals Determined by Input Signals Start to detect input edges

to matrix = ax T T

| 1 1 1 | I I

| i 1 l | i |

1 1 1 -

[
to matrix 1 T T T T T

1 1 1 I 1 | I

Tri—state ! ! ! ! ! | I

| \ 1 X X ! | Determined by Input Signals

Ext.GPO T T T T T T T

| 1 1 1 1 I I

T2 T3 T4 715 6 T7 T8

25: Internal Macrocell States during POR sequence

¥ K24 FIE 25 B TI-T8 ——Xf )V o
Datasheet Revision6 2024/03/19
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13. Virtual Memory

13.1 Virtual Memory Input
12C 1] LA register bit [975:968] 5 A\ 455/ input <39:32>,
13.2 Virtual Memory Output
°C WJ LA register [999:992] i t 1T AL A, BT RARGHC B AZ B

RS

GND 00

™

Input<7:0>
1000
Input<15:8>
1001
Input<=23:16> |
010
Input<31:24> 011
Input<39:32> | —~ 01
100
Input<47:40>
1101
Input<55:48>
Input<63:56> |10
1111

[978:976]1"
oo oo™

GND 0001

GND

GND 0010 8
0011 10

GND 0100

GND

0101
MFB Counter _GND 110

Q Outputs Counter 7_Q<7:0>
0111
Counter 6_Q<7:0> 1000
Counter 5_Q<7:0> |,
1001
Counter 4_Q<7:0> 1010
Counter 3_Q<7:0> ‘1011
Counter 2 Q<7:0> ,1100
Counter 1_Q<7:0> ‘1101
Counter 0_Q<15:8> ;110
Counter 0_Q<7:0> |,
1111

Matrix Input

Output Top Mux

982:979
Pipedly Outputs Piepedly Q<7:0> 0\| .
1

Piepedly @<15:8> |, 11
[983] ~ i
985:984

& 26: Virtual Memory Out

Datasheet Revision6 2024/03/19
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LINKSEE
S LS98003
:I: A_
14. :t-.[—%— 1:|n_.\
14.1 TQFEN-8L:1.3X1.3X0.55mm 0.4mm pitch (LS98003-A)
[A—4 o] 4
) : 1
| l
1 - [ ' } —,
| | 3 |
S |
- | . B
PIN 1 connm—{_ _____ _i_ _____ ] & ——-—-—-+-—-—-——
. b(x8) J '
| [$]E5b@[C[ATE] \
i I
‘ | L1(X2)
| | !
T 4 |
8
&{[aaa[C] s "D'_/—-—Lz—l —| LX5) |=—
TOP VIEW BOTTOM VIEW
[ZTeselc ‘“| (Sleeelc] SYMBOL NOM MAX
c TOTAL THICKNESS A 0.5 0.55 0.6
SEATING PLANE
i STAND OFF Al 0 0.02 0.05
! MOLD THICKNESS A2 —_— 0.4 —_—
L/F THICKNESS A3 0.152 REF
it LEAD WIDTH b 015 | 0.2 0.25
, BODY SIZE 0 1.3 BSC
S S X E 1.3 BSC
LEAD PITCH e 0.4 BSC
il L 0.25 0.3 0.35
LEAD LENGTH L1 0.3 0.35 0.4
, L2 0.2 0.3 0.4
| | PACKAGE EDGE TOLERANCE aaa 0.1
— n2 —| —|— o MOLD FLATNESS cce 0.1
A COPLANARITY eee 0.05
LEAD OFFSET bbb 0.1
SIDE VIEW
K 27, HEEHREEE (AR
Datasheet Revision6 2024/03/19
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LS98003
14.2 DFN-8L:2X2X0. 75mm 0. 5mm pitch (LS98003-D)
] D2
[2l 10} K(xe)
B EXPOSED DIE
| \ I[ ATTACH BAD
I 1
| —~ :
1 I h—/’ I
| ! / e/2
PIN 1 CORNER | £z ) | -E—:-
] i
B I ) @eme .| p . |t
+ +
| ®, | £
! | — b(x8)
| Yy )\ | (" 1e! [eERBEEE
. L/ | A |ddd (| C]
! )
T |
I
| eoa|C] |
FIM 110 ] L(x8)
Ro.2 BOTTOM VIEW
TOP VIEW
1 Sleeelcl SYMBOL MIN NOM MAX
c TOTAL THICKNESS A 0.7 0.75 0.8
SEATING PLANE STAND OFF Al 0 0.02 0.05
MOLD THICKNESS AZ — 0.55 —-—
J L/F THICKNESS A3 0.203 REF
[: LEAD WIDTH b 0.2 0.25 0.3
| BODY SIZE * 0 2 B5¢
¥ E 2 BSC
| LEAD PITCH e 0.5 8sc
E_ o sizE X D2 0.7 0.8 0.9
Y E2 1.4 1.5 1.6
+-——% LEAD LENGTH L 0.2 0.3 0.4
. LEAD TIP TO EXPOSED PAD EDGE K 0.3 REF
[:q PACKAGE EDGE TOLERANCE aaa 0.1
MOLD FLATNESS cce 0.1
| COPLANARITY eee 0.05
E bbb 0.1
LEAD OFFSET
T ddd 0.05
EXPOSED PAD OFFSET # o1
o o
(A3)
A
SIDE VIEW
B 28: HEERERE (D 33%)
Datasheet Revision6 2024/03/19
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15 1THfER

15. 1 #ar A& R R (LS98003-A)

% 11: Package Type

Units/package | Rreel & Leader (min) Trailer (min) Tape | Part
Package N(L)me Package Size Hub \[N'dtg‘ F'th
Type . [mm] Size Length Length | IMMl /imm
Pins SPQ | 1 Box [mm] Pockets [mm] Pockets [mm]
TQFN-8L | g | 1.3x1.3x0.55 | 3000 | 3000 | 178/60 | 30 120 140 560 8 4
1.3X1.3mm

15. 2 #ar 5 RS (LS98003-A)

REEL DIMENSIONS TAPE DIMENSIONS
|<— KO [4—P1—»

b o oo OO

« = »

@ ‘@ & |{ BO
Reel d
Diameter
Cavity > AD [«
[ [
_f Reel Width (W1)
Bl 29: #HRE

& 12: B R (1S98003-A)

AO Dimension designed to accommodate the component width 1.6mm

BO Dimension designed to accommodate the component length 1.6mm

KO Dimension designed to accommodate the component thickness 0.8mm

W Overall width of the carrier tape 8.0mm

W1 Reel Width 9.5mm

PO Pitch between Index Hole Pitch 4.0mm

P1 Pitch between successive cavity centers 4.0mm
Datasheet Revision6 2024/03/19

29 of 32



lL § LINKSEE 1.S98003

15. 3 #ar &R R (LS98003-D)

% 13: Package Type

Units/package | Reel & Leader (min) Trailer (min) Tape | Part
Package N(I)me Package Size Hub 5 " \{Vldtgl FltCh]
. i engt mm] |[mm
Type Pins [mm] SPQ |[1Box [ﬁwlﬁ?] Pockets (mm] Pockets L[?;]r%t]h
mm
DFN-8L 8 | 2.0x2.0x0.75 | 3000 | 3000 | 178/60 30 120 140 560 8 4
2.0X2.0mm

15. 4 #ar 5 RS (LS98003-D)

REEL DIMENSIONS TAPE DIMENSIONS
|<— KO [4—P1—»

A A

‘« = »

D ‘ea & | BO
Reel d
Diameter
Cavity —» AD ¢
[ [
_f Reel Width (W1)
B 30: AR ~HHE

& 14: B RS (1S98003-D)

AO Dimension designed to accommodate the component width 2.3mm

BO Dimension designed to accommodate the component length 2.3mm

KO Dimension designed to accommodate the component thickness 1.1mm

W Overall width of the carrier tape 8.0mm

w1 Reel Width 9.5mm

PO Pitch between Index Hole Pitch 4.0mm

P1 Pitch between successive cavity centers 4.0mm
Datasheet Revision6 2024/03/19
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LS98003

16. Recommended Reflow Soldering Profile

Please see IPC/JEDEC J-STD-020

16. 1 Recommended Land Pattern (LS98003-A)

]

PAD

Facing Down

Unit: mm

1.3

<

8

Recommended Land Pattern
Up facing down from Package top

0.4

— ||

‘

]

(zx)sg0

<
<

' 0.3(x6),

0.2(x8)

PAD

) 16
» 0.67
8
1
3
Iy
0.4 ‘
-
: o [
w ‘ o |5
v
=)
«n
e
«
<
)
0.465(x6) v
— 0.2(x8)

A 31: Recommended Land Pattern (LS98003-A)

16. 2 Recommended Land Pattern (LS98003-D)

Facing Down

Unit; mm

' Recommended Land Pattern

Up facing down from Package top

2.3

0.465(x8)!
—

Q% ti::j JI°2 t::fj

. i EEF Gl L.
oase ] [ ] Bl
e =y

|
i
o8 |
|

+ ¥

&l 32: Recommended Land Pattern (1.S98003-D)

| 2.0 |
I i
My %
|_/A
O'5l 10.2
0.25;__5_‘0.2' [ =
JS I E w
02563 ] .
—
4:! i s
0.3(x8)! | :‘ 0.8 ._:
Datasheet
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lL § LINKSEE

LS98003
17. 11T 58
*®15: BiTHE
[T BEARE BEA H#
RO1 G RRAS RN 2023-03-30
RO2 ¥ # P10-P13 A1 3.4 HRIFSEA BT EAF kN 2023-06-14
RO3 B # P10-P13 A1 3.4 HRIFSEE D EURFH HERIFER Sk 2023-06-26
RO4 BE#H P11-P13 % 7-3% 8 1 VoL A9 Max (& & 2023-07-20
REMX AN EIEARIETR 7 £3& 8 # 10 PIN 25k Vie %1 Low-
RO5 Level Logic Input #14 Ty Max 18,7 5l= 0.63 374 0.75. 0.71 | £k | 2024-01-06
EH40.85 (P11, P12)
1. 25 #17%EFRIR (P25)
2.E 32 'Recommended Land Pattern ' PIN #riR 5%, “5#16”
PIN $RI20 53 44 1 5"FR2  (P31) X
RO | o miREc B TER 7 2% 8 T 10 PIN 55 Vi 5% Low- | ~oH | 2024:03-19
Level Logic Input' &4 T8 Max 8,9 5)& 0.75 B4 0.77,
0.85 E#i4 0.86 (P11, P12)
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