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Glossary
A
*+  ACMP: Analog Comparator
*  ACMPH: Analog Comparator High Speed
+ ACMPL: Analog Comparator Low Speed
B
+ BG: Bandgap
C
*+ CLK: Clock
* CNT: Counter
D
* DFF: D Flip-Flop
* DLY: Delay
E
» ESD: Electrostatic discharge
F
*  FSM: Finite State Machine
G
*  GPI: General Purpose Input
*  GPIO: General Purpose Input/Output
*  GPO: General Purpose Output
I
* IN: Input
* 10: Input/Output
L
* LSB: Least Significant Bit
* LUT: Look-Up Table
* LV:Low Voltage
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+  MSB: Most Significant Bit
*  MUX: Multiplexer
*  MFB: Multi-Function Block

* nRST: Reset
*  NVM: Non-Volatile Memory

*  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. RGHE
PIN20 PIN19 PIN18
VDD
% Dy Refs ACMP System PIN17
MFBO (4-bit MFB1 (4-bit MFB2 (4-bit MFB3 (4-bit
LUT4_0 LUT4_1 LUT4 2 LUT4 3
/DFFO0/16-bit /DFF1/16-bit IDFF2/16-bit IDFF3/16-bit
CNT/DLYO0) CNT/DLY1) CNT/DLY2) CNT/DLY3)
MFB4 (3-bit MFBS5 (3-bit MFB6 (3-bit MFB7 (3-bit
PIN2 LUT3.0 LUT3_ 1 LUT3 2 LUT3 3 PIN16
/DFF4/8-bit /DFF5/8-bit /DFF6/8-bit /DFF7/8-bit
CNT/DLY4) CNT/DLY5) CNT/DLY6) CNT/DLY7)
Crystal Oscillators
MFBS8 (3-bit MFB9 (3-bit MFB10 (3- MFB11 (3- o
LUT3_4 LUT3_ 5 bit LUT3_6 bit LUT3_7 I?C Virtual Output POR
IDFF8/8-bit /DFFY/8-bit IDFF10/8-bit IDFF11/8-bit And PIPE
| PIN3 | CNT/DLY8) CNT/DLY9) CNT/DLY10) CNT/DLY11) PINIS
VREF OUT
MFB12 (3- MFB13 (3- MFB14 (3- MFB15 (3- VREF OUT-0
bit LUT3 8 bit LUT3_9 bit LUT3_10 bit LUT3_11
/DFF12/8-bit /DFF13/8-bit /DFF14/8-bit IDFF15/8-bit
CNT/DLY12) CNT/DLY13) CNT/DLY14) CNT/DLY15) VREF OUT-1
ST £ L o Current
| PIN4 | HE B I ReE Souree PIN14
2-bit 2-bit 2-bit 2-bit 2-bit 2-bit
LUT2 0 LUT2 1 LUT2 2 LUT2 3 LUT2_ 4 LUT2 5 Oscillators
/ DFFO / DFF1 / DFF2 / DFF3 | DFF4 | DFF5
2-bit 2-bit 2-bit 2-bit 2-bit 2-bit
LUT2_6 LUT2_7 LUT2_8 LUT2_9 LUT2_10 LUT2 11
| DFF6 /PGENO /PGEN1 /PGEN2 / EDETO / EDET1
=] —
PINS 2-bit 2-bit 2-bit 2-bit 3-bit 3-bit PIN13
LUT2 12 LUT2 13 LUT2 14 LUT2_15 LUT3_0 LUT3_1
| EDET2 | EDET3 | EDET4 | EDET5 / DFFO / DFF1
3-bit 3-bit 3-bit 3-bit 3-bit 3-bit
LUT3_2 LUT3_3 LUT3_ 4 LUT3_5 LUT3_6 LUT3_7
/ DFF2 / DFF3 | DFF4 | DFF5 | DFF6 | DFF7
3-bit 3-hit 3-bit 3-hit 3-bit 3-bit
m LUT3_8 LUT3_9 LUT3_10 LUT3 11 LUT3_12 LUT3 13 PIN12
/ DFF8 / DFF9 / DFF10 / DFF11 / DFF12 / DFF13
3-bit 3-bit 3-bit 3-bit 3-bit 3-bit
LUT3 14 LUT3_15 LUT3_16 LUT3_17 LUT3_18 LUT3_19
/ DFF14 | DFF15 | DFF16 / DFF17 / DFF18 / DFF19
3-bit LUT3_20 3-bit LUT3 21 3-bit LUT3_22
/ DFF20_PIPEDLYO / DFF21_PIPEDLY1 / DFF22_PIPEDLY2
| PIN7 | GND
1: RGHER
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2. 3|HIENX
2.1 TQFN-20L 5] BIfc &

20| GPIO_17
19| GPIO_16
1B| GPIO_15

vDD |1 17| GPIO_14
GPI_O |2 16| GPI0_13
GPIO_1 3 15 | GPIO_12
GPI0_2 |4 14| GPIO_11
GPIO_3 |5 13| GPIO_10
GPIO_4 |6 12| GPIO_9
GPIO_5 | 7 o o g 11 | GND
9 5 9%
O O o 2.0x3.0mm
o o o TQFN-20L
e v © Top View
Bl 2: TQFN-20L (TOP View)
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2.2 5| T RE A
%1 3 BRI

Pin Name Type Function
1 VDD Power Source Positive Power Input
GPI Digital Input
2 GPI O SLA 0 I’C Slave address bit 0
VPP OTP Program Power
3 GPIO_1 GPIO1, SLA-1 Digital Input/Output, I°C Slave address bit 1
4 GPIO_2 GPIO2, SLA-2 Digital Input/Output, I°C Slave address bit 2
5 GPIO 3 GPIO3, SLA-3 Digital Input/Output, I°C Slave address bit 3
B Analog 10 Analog Input
5 GPIO. 4 GPIO4 Digital Input/Output
Analog 1O Analog Input
7 GPIO.5 GPIO5 Digital Input/Output
Analog 10 Analog Input
GPIO6 Digital Input/Output
8 GPIO._6 ( igi a2 nput/Outpu
I"C-SCL I"C Clock
GPIO7 Digital Input/Output
9 GPIO. 7 2 igita anu utpu
I"C-SDA IC Data
10 GPIO. 8 GPIOS8 Digital Input/Output
Analog 10 Analog Input
11 GND GND Power Grounding
12 GPIO. 9 GPIO9 Digital Input/Output
Analog 10 Analog Input
13 GPIO_10 GPIO10 Digital Input/Output
Analog 10 Analog Input
14 GPIO_11 GPIO11 Digital Input/Output
Analog 10 Analog Input
15 GPIO_12 GPIO12 Digital Input/Output
Analog 10 Analog Input
16 GPIO. 13 GPIO13 Digital Input/Output
XTAL-0 External Crystal Output
17 GPIO_14 GPIO14 Digital Input/Output
XTAL-1 External Crystal Input
18 GPIO_15 GPIO15 Digital Input/Output
VREFO VREF 0 Output
19 GPIO_16 GPIO16 Digital Input/Output
VREF1 VREF 1 Output
20 GPIO_17 GPIO17 Digital Input/Output
Datasheet Revision11 2024/03/15
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3. BRARB ISR

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
FECFHb 0 Z(E PCB B EIERAE &2, XJT LS98006 %7 H B N H 75 GND M i%E
e BRIP4 T 1

LS98006

* 2: WRERIEHR
S &/ =N Bl

VDD Zith -0.3 7 v
[OF=F=1::0E% -0.3 7 v
VDD % GND s KB -- 180 mA
BN IRER R -- 1000 nA
FERE -65 150 °C
Junction ;&2 & -- 150 °C
EEFR MSL 1

3.2 @ TAEE H bR
£ 3: BWT/EFRERF

S =2\ = FN B
VDD HJEH & 1.71 5.5 %
TERE -40 85 °C
BAE Pin IR ABE -0.2 VDD +0.3 %
VDD RIFE A 0.1 -- ufF

3.3 HHBCEAUEHE
% 4: BRBCHEEA

S &/ =N B
ESD {&3F (Charged Device Model) 500 -- V
ESD &3P (Human Body Model) 2000 -- V
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3.4 HLUTURFE
% 5: Electrical Characteristics (VDD: 1.8 V 5%, Temp: -40~85°C)
Parameter Condition/Note Min. | Typ. | Max. Unit.
POR
VDD Level Required to
PONTHR Power On Threshold Start Up the Chip 1.3 1.43 1.6 \Y
VDD Level Required
POFFtHr Power Off Threshold to Switch Off the Chip 0.55 1.03 1.35 \Y
Tsu Startup Time From VDD rising past PONTHr -- 0.8 -- ms
Istand_by T=+25°C - 50 - nA
IO PIN
Logic Input 0.7*VDD -- -- \%
v HIGH-Level Logic Input with Schmitt Trigger 0.8*VDD | -- - v
H Input Voltage gic 'np _ 99 :
Low-Level Logic Input 0.83 -- -- \%
LOW-Level Logic Input -- -- 0.3*vDD \%
-Leve - - . - _ — "
Vi Input Voltage Logic Input Wlth Schmitt Trigger 0.2*VDD \%
Low-Level Logic Input -- -- 0.46 \%
Schmitt Trigger . . N
VHys Hysteresis Voltage Logic Input with Schmitt Trigger -- 0.42 -- \%
Input leakage _ -
ke (Absolute Value) 1 1000 nA
HIGH-Level Push-Pull, lon = 100 pA, 1X Drive 1.69 -- -- \Y
-Leve _ ; . -
VoH Output Voltage Push-Pull, lon = 100 pA, 2X Dr!ve 1.70 \Y
Push-Pull, lon = 100 pA, 4X Drive 1.71 -- -- \Y
Push-Pull, lo.= 100 pA, 1X Drive - -- 0.012 \Y
Push-Pull, loL = 100 pA, 2X Drive - -- 0.006 \Y
v LOW-Level Push-Pull, lo. = 100 pA, 4X Drive -- -- 0.003 \%
o Output Voltage Open Drain, loL = 100 pA, 1X Drive - - 0.004 \%
Open Drain, loL = 100 pA, 2X Drive - -- 0.002 \Y
Open Drain, loL = 100 pA, 4X Drive - -- 0.001 \Y
HIGH-Level Output Push-Pull, Von = VDD-0.2, 1X Drive 0.81 - -- mA
loH Pulse Current (see Push-Pull, Von = VDD-0.2, 2X Drive 1.6 -- -- mA
Note) Push-Pull, Von = VDD-0.2, 4X Drive 3.2 -- -- mA
Push-Pull, VoL = 0.15 V, 1X Drive 1.1 - -- mA
Push-Pull, VoL=0.15V, 2X Drive 2.1 - -- mA
LOW-Level Output  ["p,oh pyl, VoL = 0.15 V, 4X Drive 4.2 - - mA
loL Pulse Current (see - ;
Note) Open Drain, VoL =0.15V, 1X Drive 3.2 - - mA
Open Drain, VoL = 0.15 V, 2X Drive 6.3 -- -- mA
Open Drain, VoL =0.15 V, 4X Drive 12.7 - - mA
1 M Pull Up - 1 - MQ
Reup Pull Up Resistance 100 k Pull Up -- 100 -- KQ
10 k Pull Up - 10 -- KQ
bull b 1 M Pull Down -- 1 -- MQ
ull Down — —
Rppown Resistance 100 k Pull Down 100 KQ
10 k Pull Down -- 10 -- KQ
Oscillators
Power-On time T=+25 °C -- 2.4 -- uS
Frequenc 20MHz OSC T=+25°C -- 20 -- MHz
qUenCYaceuracy T=-40 °C to +85 °C 19 - 21 MHz
Datasheet Revision11 2024/03/15
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Parameter Condition/Note Min Typ. | Max Unit.
Conzzvéition T=+25°C B 3 B UA
Power-On time T=+25°C -- 0.5 -- us
T=+25°C -- 2 -- MHz
Frequencyaceuracy | aMHz OSC T=-40 °C to +85 °C 1.84 - 2.16 MHz
Conzzvéition T=+25°C B 28 B UA
Power-On time T=+25°C -- 520 -- usS
T=+25°C -- 2 -- KHz
Frequencyaceuracy | oKkHz 0SC T=-40 °C to +85 °C 1.9 - 2.1 KHz
ConF;?Jvr;%tion T=+25 °C - 0.22 - UA
ACMP Specifications
Vacup ACMP Input Positi\{e Input 0 -- VDD \Y
Voltage Range Negative Input 0 - 1 v
Vofiset ACMP Input Offset -- -3 1 3 mVv
MACMProficet fChannel switching Freq=75K/37.5K -4 -- 4 mV
requency Freq=150K -10 - 10 mv
Bandwidth Input Buffer -- 1 -- MHz
('\r}%”szLfg\e/r) Offset | -10 25 10 mv
Power Consumption -- 6 -- UA
VAvﬁgfqPB%tagxp Time ACMP Power-Qn delay, Mi"nimal - 45 65 us
tstart ACMP Startup Time required wake tllme"for the "Wake
when BG Off and Sleep function", for ACMP -- 175 245 us
Gain=1 -- 100 -- MQ
Rein Serigs Input Gain = 1/2 1.52 1.9 2.28 MQ
Resistance Gain=1/4 1.52 1.9 2.28 MQ
Gain = 1/6 1.52 1.9 2.28 MQ
PROP | Response Time | Gain = L. Overdrive = 20 mv o e R
G=1 -- -- --
. G=1/2 -0.5% -- 0.5%
G Gain error
G=1/4 -0.5% -- 0.5%
G=1/6 -0.5% -- 0.5%
Vref Internal Vref error, T=+25°C -0.5% - 0.5% Fs
Vref=0 t01000 mV T=-40 °C to +85 °C -1% -- 1% Fs
Conps?Jvr\T,%ion B 12 B UA
Vref Out Characteristics
G=1 -0.2% -- 0.2%
Vrefaccuracy Vref Gain Accuracy G=2 0.2% - 0.2%
G=4 -0.2% -- 0.2%
G=5 -0.2% -- 0.2%
Vrefofiset Vref Opamp Offset G=1 (VCM IN=VDD/2) -3.5 -- 35 mV
Vref DACoffset -- 7.5 -- mV
lioading Push Pull Output 2 -- -- mA
Conps?Jvr\T,%ion B 10 B UA
VO'ta?Oe\%SUtp“t Maximum output voltage Vout = VDD — 0.3 — 3009  lout

Note: DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.
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% 6: Electrical Characteristics (VDD: 3.3 V +10%, Temp: -40~85°C)
Parameter Condition/Note Min. Typ. Max. | Unit.
POR
PONTHR Power On Threshold \S/'zlrjt I(J%vzwleRggiLgred to 1.3 1.43 1.6 \
POFFrir Power Off Threshold :{E%hﬁo"e' Required to Switch Off | 555 | 103 | 135 v
Tsu Startup Time From VDD rising past PONTHrR 0.4 0.8 1.3 ms
Istand_by T=+25°C - 80 - nA
IO PIN
Logic Input 0.7*vDD -- -- \%
Y HIGH-Level Logic Input with Schmitt Trigger 0.8*vDD - - v
Input Voltage
Low-Level Logic Input 1.02 -- -- \%
Logic Input -- -- 0.3*VvDD \%
ViL :_OW-LeveI Logic Input with Schmitt Trigger - - 0.2*VDD \%
nput Voltage
Low-Level Logic Input -- -- 0.63 \%
VHys ﬁ;gglrt;;g%qo?trage Logic Input with Schmitt Trigger -- 0.45 -- \%
s (Ansolute value) | - L | 1000 | na
Push-Pull, lon = 3 mA, 1X Drive 2.67 -- -- \Y
Vo g':fr'ju't"\‘“j‘éﬁgg . Push-Pull, lox = 3 MA , 2X Drive 2.85 - - Vv
Push-Pull, lon = 3 mA , 4X Drive 2.93 -- -- V
Push-Pull, lo.= 3 mA , 1X Drive -- -- 0.21 \Y
Push-Pull, lo. =3 mA , 2X Drive - -- 0.10 \Y
VoL LOW-Level Push-Pull, lo. =3 mA , 4X Drive -- -- 0.05 V
Output Voltage Open Drain, lo. = 3 mA , 1X Drive - - 0.07 Y
Open Drain, lo. =3 mA , 2X Drive - - 0.03 V
Open Drain, lo. = 3 mA , 4X Drive - -- 0.02 \Y
HIGH-Level Output | Push-Pull, Vor = 2.4 V, 1X Drive 5 -- - mA
lon Pulse Current (see Push-Pull, Vo = 2.4V, 2X Drive 10 - -- mA
Note) Push-Pull, Vor = 2.4 V , 4X Drive 20 - - mA
Push-Pull, VoL = 0.4 V, 1X Drive 5 -- -- mA
Push-Pull, VoL= 0.4 V, 2X Drive 10 -- -- mA
LOW-Level Output  ["pygn_pyll, Vo, = 0.4 V, 4X Drive 19.9 - - mA
lou Pulse Current (see - -
Note) Open Drain, VoL = 0.4 V, 1X Drive 15.2 - -- mA
Open Drain, VoL = 0.4 V, 2X Drive 30.3 - -- mA
Open Drain, VoL = 0.4 V, 4X Drive 54 -- -- mA
1 M Pull Up - 1 - MQ
Reup Pull Up Resistance 100 k Pull Up -- 100 -- KQ
10 k Pull Up - 10 - KQ
1 M Pull Down -- 1 - MQ
Reown Eggi's)t‘;‘;]"ge 100 k Pull Down - 100 - KQ
10 k Pull Down -- 10 -- KQ
Oscillators
Power-On time T=+25°C -- 2.2 -- us
Frequencyaccuracy 20MH T=1257C — 20 — MHz
z0sC T=-40 °C to +85 °C 19 - 21 MHz
ConF;?Jvr\:]eprtion T=+25°C B 3 B UA
Datasheet Revisionl1 2024/03/15
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Parameter Condition/Note Min Typ. Max. | Unit.
Power-On time T=+25°C -- 0.5 -- usS
Frequenc T=+25°C -- 2 -- MHz
quenCyaceuaey | 2MHz 0SC T=-40 °C to +85 °C 1.84 2.16 MHz
Power T=+25 °C - 28 - UA
Consumption
Power-On time T=+25°C -- 520 -- usS
Frequenc T=+25°C -- 2 -- KHz
AuENCYaceureer | 2KKHz OSC T=-40 °C to +85 °C 1.9 - 2.1 KHz
Power T=+25 °C - 0.22 - UA
Consumption
ACMP Specifications
ACMP Input Voltage | Positive Input 0 - VDD v
Vacmp -
Range Negative Input 0 - 1 \Y;
Vofiset ACMP Input Offset -- -3 1 3 mV
itchi Freq=75K/37.5K -4 - 4 mV
MACMProfieet Channel switching q
frequency Freq=150K -10 - 10 mv
| BUft Bandwidth Input Buffer -- 1 -- MHz
nput Buffer i
(VDD>2.3V) Offset . 10 25 10 mV
Power Consumption -- 6 -- UA
ACMP Startup Time ACMP Power-On delay, Minimal - 45 65 us
when BG On . . "
tstart ACMP Startup Time required wake time for the "Wake
when BG Off and Sleep function", for ACMP -- 175 245 uS
Gain=1 -- 100 -- MQ
R« Series Input Gain =1/2 1.52 1.9 2.28 MQ
o Resistance Gain = 1/4 1.52 1.9 2.28 MQ
Gain =1/6 1.52 1.9 2.28 MQ
Propagation Delay, ACMPXL, Vref =1V, _ _
PROP Response Time Gain = 1, Overdrive = 20 mV 11 us
G=1 - - -
. G=1/2 -0.5% -- 0.5%
G Gain error
G=1/4 -0.5% -- 0.5%
G=1/6 -0.5% -- 0.5%
Vref Internal Vref error, T=+25°C -0.5% -- 0.5% Fs
Vref=0 t01000 mV T=-40 °C to +85 °C -1% - 1% Fs
Power_ _ 12 _ UA
Consumption
Vref Out Characteristics
G=1 -0.2% - 0.2%
. G=2 -0.2% -- 0.2%
Vrefaccuracy Vref Gain Accuracy G=a 0.2% — 0 2%
G=5 -0.2% - 0.2%
Vrefofiset Vref Opamp Offset G=1 (VCM IN=VDD/2) -3.5 -- 3.5 mV
Vref DACoﬁset - 7.5 - mV
lioading Push Pull Output 2 -- -- mA
Power_ _ 10 _ UA
Consumption
Voltage of Output to VDD Maximum output voltage Vout = VDD — 0.3 — 3000 X Iout
Note: DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.
Datasheet Revision11 2024/03/15
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& 7: Electrical Characteristics (VDD: 5 V +10%, Temp: -40~85°C)
Parameter Condition/Note Min. | Typ. | Max. | Unit.
POR
VDD Level Required to
PONTHR Power On Threshold Start Up the Chip 1.3 1.43 1.6 \Y
POFFHr Power Off Threshold mz%hi%"e' Required to Switch Off 055 | 1.03 | 135 v
Tsu Startup Time From VDD rising past PONTHR 0.4 0.8 1.3 ms
Istand_by T=+25°C -- 150 - nA
IO PIN
Logic Input 0.7*vDD -- -- \%
HIGH-Level - - - -
ViH Logic Input with Schmitt Trigger 0.8*VDD -- -- \Y,
Input Voltage -
Low-Level Logic Input 1.11 -- -- \Y,
LOW-Level Logic Input -- -- 0.3*VvDD \Y,
-Leve - - - - _ _ "
Vi Input Voltage Logic Input Wlth Schmitt Trigger 0.2*VvDD \%
Low-Level Logic Input -- -- 0.70 \%
Schmitt Trigger . . . .
VHys Hysteresis Voltage Logic Input with Schmitt Trigger -- 0.54 -- \%
Input leakage
like (Absolute Value) L 1000 nA
HIGH-Level Push-Pull, lon =5 mA, 1X Drive 4.16 -- -- \Y
-Leve — ; . -
VoH Output Voltage Push-Pull, lon =5 mA , 2X Dr?ve 4.33 \Y
Push-Pull, lon =5 mA , 4X Drive 4.41 -- -- \Y
Push-Pull, lo.=5 mA, 1X Drive -- -- 0.26 \Y
Push-Pull, lo. =5 mA , 2X Drive -- -- 0.12 \Y
V. LOW-Level Push-Pull, lo. =5 mA , 4X Drive -- -- 0.06 \Y
o Output Voltage Open Drain, lo. =5 mA , 1X Drive -- - 0.08 \Y;
Open Drain, lo. =5 mA , 2X Drive - - 0.04 \Y
Open Drain, lo. =5 mA , 4X Drive - - 0.02 \Y
HIGH-Level Output Push-Pull, Von = 2.4 V, 1X Drive 19.2 -- -- mA
lon Pulse Current (see Push-Pull, Von = 2.4 V , 2X Drive 385 -- -- mA
Note) Push-Pull, Vor = 2.4V, 4X Drive 70 - - mA
Push-Pull, VoL = 0.4 V, 1X Drive 7.1 - -- mA
Push-Pull, VoL= 0.4 V, 2X Drive 14.2 - -- mA
LOW-Level Output Push-Pull, VoL = 0.4 V, 4X Drive 28.4 - - mA
loL Pulse Current (see - -
Note) Open Drain, VoL = 0.4V, 1X Drive 21.7 - -- mA
Open Drain, VoL = 0.4 V, 2X Drive 43.4 - -- mA
Open Drain, VoL= 0.4V, 4X Drive 79 - - mA
1 M Pull Up - 1 - MQ
Reup Pull Up Resistance 100 k Pull Up -- 100 -- KQ
10 k Pull Up -- 10 -- KQ
Bull 1 M Pull Down -- 1 -- MQ
ull Down — —
Rpown Resistance 100 k Pull Down 100 KQ
10 k Pull Down - 10 - KQ
Oscillators
Power-On time T=+25°C -- 2.2 - uS
Frequenc T=+25°C - 20 -- MHz
dquenCyaceuracy | 20MHz OSC T=-40 °C to +85 °C 19 - 21 MHz
Power T=+25 °C - 73 - uA
Consumption
Datasheet Revision11 2024/03/15
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LS98006
Parameter Condition/Note Min Typ. | Max. | Unit.
Power-On time T=+25°C -- 0.5 -- usS
Frequenc T=+25 °C -- 2 -- MHz
auencyaceuraey | a2MHz OSC T=-40 °C to +85 °C 1.84 - 2.16 | MHz
Power T=+25 °C - 28 - uA
Consumption
Power-On time T=+25°C -- 520 -- usS
Frequenc T=+25°C -- 2 -- KHz
queNCYaceuraey | 2kHz OSC T=-40 °C to +85 °C 1.9 - 21 | KHz
Power T=+25°C - 0.22 - uA
Consumption
ACMP Specifications
ACMP Input Positive Input 0 - VDD \Y%
Vacwvp -
Voltage Range Negative Input 0 - 1 v
Vofiset ACMP Input Offset -- -3 1 3 mV
itchi Freq=75K/37.5K -4 - 4 mV
MACMPVoftset Channel switching q
frequency Freq=150K -10 - 10 mv
| BUff Bandwidth Input Buffer -- 1 -- MHz
nput Buffer -
(VDD>2.3V) Offset . 10 2.5 10 mV
Power Consumption -- 6 -- uA
ACMP Startup Time
when BG On ACMP Power-On delay, Minimal - 45 65 us
tstart . required wake time for the "Wake
ACMP Startup Time -
when BG Off and Sleep function”, for ACMP - 175 245 usS
Gain=1 -- 100 -- MQ
Re Series Input Gain = 1/2 1.52 1.9 2.28 MQ
sin Resistance Gain = 1/4 1.52 1.9 2.28 MQ
Gain =1/6 1.52 1.9 2.28 MQ
Propagation Delay, ACMPXL, Vref =1V, _ _
PROP Response Time Gain = 1, Overdrive = 20 mV 11 us
G=1 - - -
. G=1/2 -0.5% - 0.5%
G Gain error
G=1/4 -0.5% - 0.5%
G=1/6 -0.5% -- 0.5%
Vref Internal Vref error, T=+25°C -0.5% - 0.5% Fs
Vref=0 101000 mV T=-40 °C to +85 °C -1% - 1% Fs
Power _ _ 12 _ UA
Consumption
Vref Out Characteristics
G=1 -0.2% -- 0.2%
Vref Vref Gain Accurac G=2 0.2% — 0.2%
Aeeuracy V' 6= 02% | - | 02%
G=5 -0.2% -- 0.2%
Vrefofiset Vref Opamp Offset G=1 (VCM IN=VDD/2) -3.5 - 35 mV
Vref DACoffset == 7.5 -- mV
lioading Push Pull Output 2 -- -- mA
Power _ 10 _ UA
Consumption

Voltage of Output to VDD

Maximum output voltage Vout = VDD — 0.3 — 3000 X Iout

Note: DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.
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% 8: 12C B[N 34, (VDD: 1.8V+5%, Temp: -40°C ~ 85°C)

Parameter Description Condition Sta'mdard-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
ti Input Filter Spike Suppression (SCL,SDA) -- 70 ns
taa Clock Low to Data Out Valid -- 3.45 us
tsur Bus Free Time between Stop and Start 4.7 - us
tHD_sTA Start Hold Time 4.7 -- us
tsu_sta Start Set-up Time 4.7 - us
tHD_DAT Data Hold Time 0 - ns
tsu_bat 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 18.
£ 9: 1°C 5K B34, (VDD:2.3V ~ 5.5V, Temp: -40°C ~ 85C)
Fast-Mode
Parameter Description Condition el 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
" I(g%tggir)smke Suppression  \pp=3 3V+10% __ 95 __ 157 ns
VDD=5V+10% -- 111 -- 156 ns
taa Clock Low to Data Out Valid -- 900 -- 450 ns
taur 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_bat 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 18.
Datasheet Revision11 2024/03/15
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4. T N0 tH 5| B4

L.S98006 L4 17 4~ GPIO 5l 1, =] PLRAEF P @ s N B, ] DURAERR R Thae (41
mEEEESE) 14 GPI 5|,

4.1 @EHBA G|

GPI_O FfFIEMS A, X TR L, A R 3 .
VDD

S1

SO——
GND

g GPI_PULL_UP_ENx
GPI_RES_SELx[1:0] §.PUi 4P

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

11:1MQ
* I —»GPI_DINx
SMT_EN

WOSMT_EN

S

LV_EN

B 3. ERRAHATIER

Datasheet Revision11 2024/03/15
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4.2 18 N ]

(%P

LINKSEE 1 S98006

GPIO 1. GPIO_2. GPIO 3. GPIO 4. GPIO 5. GPIO 6. GPIO 7. GPIO 8. GPIO 9.
GPIO_10. GPIO_11. GP10 12. GP10 13. GPIO_14. GPIO_15. GPIO 16 fl GPIO 17
ST PN TN

GPIO_6. GPIO_7 43 5I/EH T 12C-SCL #1 1°C-SDA ) N #AE B W& 4 Fiiow .

VDD
GPIO_RES_SELx[1:0] GND _ GPIO_PULL_UP_ENx
00:Floating Z 0:pull up
01:10KQ L:pull down
10:100KQ
11:1MQ
E%C
PP ENE .
X
Digital OUT =
<
HE=Dn
- GND |GNp
GND vee WOSMT_EN
— >3
5
PP2x EN - Input Mode Enable
; 5 > + Digital OUT]
1 OF
PP2x EN eNp < 0D2x EN OE—>o
GND
Input Mode Enable p)g Analog Outx

GPIO Analog AOUTx

B 4: GP10_65 GPIO_7 A#HER

GPIO 1,2,3,4,5,8,9,10,11,12,13,14,15,16,17 1] A #BHE B 5 Fios o

VDD
GPIO_RES_SELx[1:0 GND  GPIO_PULL_UP_ENX
00:Floating O:pull up
01:10KQ 1:pull down
10:100KQ
11:AMQ
VCC
J +—»GPI0_DINx
PP1x EN
Digital OUT, * - .
<« igital OUT
013 i OF
= | I ODix EN
= GND |GND
GND
vVCC
PP2x EN

2 ‘HT_HQ

ﬂ)“i }_CFEQQ—Digital ouT
PP2x EN in L 0D2x EN 0E—| >0
GND

Input Mode Enable GPIO Analog Outx
GPIO Analog AOUTX

B 5 AN 5] R SRR I
Datasheet Revision11 2024/03/15
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5. BECHE[E
L.S98006 PN &l — A HLERA RS, B Ar A aelic B, GECHERER] BT N IR, XA AF
ZEAliE OTP Bk,
AR input SR E N B IR B ELCAE B RO ST HY L T LIRS R A D) PN S R N B
FEFRR RN o ELIBCHE R B da HE o — 2 AT A R &
6. A 5B HEINEE LR TT
LS98006 H. A 39N A ThEe s n, " ULHEZ N BB e Thee. EAFEMN T, efE8m]

DURELUT, 8 IR 55— DI EUE RN ThaE, REW XL oh eIl Thag, 162 W T
PR

7x 2-bit LUT/DFF

3x 2-bit LUT/Pattern Generator

6x 2-bit LUT/Edge Detector

20x 3-bit LUT/DFF with nSET/nRST
3x 3-bit LUT/36-bit Pipe Delay

1bit LUT_PGEN_IN1x (SO IN1
1 LUT ouTt
N INO
TLUT Truth Table, SO 2bit LUT_PGEN_DINx
) —>
Dbit LUT_PGEN_DATA_TABLE x[15:0] |c4
IPGEN_DATA
nRST
2bit LUT_PGEN_INOx (SO 16bit PGEN
ouT
S1 CL_K _______
TPattern Size|
)
2bit LUT_PGEN_PGEN_SIZEx[3:0]
2bit_ LUT_PGEN_FUN_SELx
0= =LUT
1= =EDGE
&l 6: 2-bit LUT/Pattern Generator H.5% &
Datasheet Revision11 2024/03/15

19 of 37



lL § LINKSEE L S93006

T T
LEDGE MODE!

2bit LUT_EDGE_IN1x (SO— [ [EDGE MOD E,
IN EDGE OUT :
Detetor 2bit EDGE DET_DINx
Dbit LUT_EDGE_DATA_TABLE[3:0)
2bit LUT_DFF_INLd of Nt
-PPEINIx
51l LUT out
INO
TLUT Truth Table, <o
bit LUT_DFF_DATA_TABLEx[3:0] ., o ol or_oing
D \DFF /LATCH;
LREGISTER |
DFF/LATCH
2bit LUT_DFF_INOx(" SO 50 a/nQ
—> —CLK
s1] DQ S1
. 2bit_LUT_DFF_DATA TABLEx[0]
2bit_LUT_DFF_FUN_SELx
0= =LUT
1= =DFF/LATCH
2bif LUT_DFF_EDGE_FUN_SELx
0= =LUT/DFF/LATCH
1= =EDGE
B 7: 2 bit LUT/DFF/Edge Detector %
Delay Value Selection[1:0] Edge Value Selection[1:0]
From Connection P bl To Connection
Matrix Output fog ramma € [Matrix Input
PL N Del ouTH—>»
elay
B 8: Programmable Delay HE &
Datasheet Revision11 2024/03/15
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(LUT Truth Table,
5 IND
51— INL ouro
3bit LUT
IN2
f I—SD o
3bit LUT_DFF_DATA TABLEx[7:0] S0 Nsoit LUT_PIPE_OUTOLOM
%51— S1 1 -Ditx
1 . L DFF/LATCH 5L
[3bit LUT_PIFE_DATA TABLEx[14] CLK
D
nRST Q/nQ
S0 so—l RST
DFF /LATCH
51
3bit LUT_DFF_DATA TABLEx[13]
3bit LUT_DFF_FUN_SELx
0= =LUT
1= =DFF/LATCH
IE nRST
ouTo|
3bit LUT_PIPE_DATA TABLEx[5:0]
so—!
. CLK ip— i «
3hit LUT_PIPE_INO_x 36 Flip—Flops 1 pipE gur| ** LUU’IPE_DUTL.'LNN
Bbit LUT_PIPE_VALUEx[35:0]
3bit LUT_PIPE_DATA TABLEx[14
3bit LUT_PIPE_IN1_x (50
QuTi] 3bit LUT_PIPE_OUT_DINx
51]
3bit LUT_PIPE_DAT
3bit LUT_PIPE_DATA TABLEx[14
3bit LUT_PIPE_IN2_x (S0
51|
3bit LUT_DFF_PIPE_FUMN_SELx
0= =LUT/DFF/LATCH
1= =P|PE
9: 3-bit LUT Bk DFF BX Pipe Delay FLE&]
Datasheet Revisionl1 2024/03/15
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7. Z)REtER (MFB)

LS98006 R A 1642 DyRe s, w7 M Z MEEBUE N DG, £ &MIEN T, eA1#n] DUE
HLUT. B RERENDFF, s# 8 BA 2 Mz Counter/Delay, Wi xm$E. $is
R, A IEARTINAE . BRAl, ZEERITRES A G IX BT RE:  1E 2 F Counter/Delay FILUT/DFFLL &
%32 F|LUTEDFF ] Counter/Delay .

AR DM L e R SEIL ) DI RE, T2 L T T 81 &
o 12x W[ ¥EFERY 3-bit LUT/DFF + 8-bit Counter/Delay
o Ax A[EFERY 4-bit LUT/DFF + 16-bit Counter/Delay

3bit LUT_MFB_IN2_x
S0 .
N2 3bit LUT
1 N1 ouT
INO
TLUT Truth Table,
3bit LUT_MFB_INL - . 3bit LUT_MFB_OUT_DINx
' X 50 S0 -3b|t LUT_DFF_DATA_TABLEx[7:0] >
+—51 {>O L {DFF/LATCH REG, .
. NRST/nSET 3bit LUT_MFB_SETTING[4]
3bit LUT_DFF_DATA TABLEx[2] 0 == LUT
D a/nQ 1 = = DFF/LATCH
3bit LUT_MFB_INO_X
S0 CLK
DFF/LATCH
51 S0

>S0—

51
/Gbit LUT_DFF_DATA TABLEx[#4]

L{our2 )
ouTL [Sbit LUT_MFB_SETTING[1:0]
L fouto
3bit LUT_MFBCLK_SOURCE[S:0] 00 |7 wFs pATA TABLEX[7:0]
ko \Counter DATA,
CLK
51 3bit LUT_MFB_COUNT_DINx
S2 . ouT »
s T 8bit Counter "
DLY_IN/CNT/RESET
4bit LUT_MFB_SETTING[3:2] " Config DATA

Bl 10: 3-bit LUT/DFF BX, 8-bit Counter/Delay B &
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4bit LUT_MFB_IN3_x
S0 s IN3
IN2
IN1
NO_
TLUT Truth Table,
lLbit LUT_MFB_DATA_TABLEx[15:0]

— 51 0= =LUT

L_ y 1= =DFF/LATCH

4bit LUT

(M)
-
w
-

S0 Yabit LUT_MFB_OUT_DINx
4bit LUT_MFB_IN2_x —>

5

Y
N
L

w

nSET Q/nQ
nRST
CLK DFF/LATCH

1 —51
LUT_MFB_DATA_TABLEx[2]

4bit LUT_MFB_IN1_x

—

1 —

&
L/:R:-Lﬁm 27/:_‘”\
- o o - = s o

it LUT_MFB_DNTA_TABLEx[1
4bit LUT_MFBLINO_x
0
1 - lc
Wbt LUT MFB SETTING[4] bit LUT_MFB_DATA_TABLEx[4]
M3HZMIMO | bt LUT_MFB_SETTING([6:0]
M input]
M5 we w7
R
bbit “"—T-ﬁ-ﬁ w 4bit LUT_MFB_CLK_SOURCE([3:0]
Gbit LUT_MFB_IN 4 bt LUT_MFB_DATA_TABLEx[15:0]
- (=]
4bit LUT_MFB_INO_x 2 CLk  tCounter DATA]
o 16bit Counter our 4bit LUT_MFB_C;TQUT_ﬂfNI
GBIt LUT_MFB_IN3 x ,. ol l DLY_IN/CNT/RESET
°0 KEEP
4bit LULMFBIN2 x | L, UP rEoniig DATAT
MFB_IN1 x - 4bit LUT_MFB_SETTING[20:0]
MFB_INO_x 53
B 11: 4-bit LUT/DFF BX 16-bit Counter/Delay F.E &
Datasheet Revisionl1 2024/03/15
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[ PIPE_OUT11

LS98006
8. 1°C Virtual Memory Out #1 Pipe Delay
o BEIEThEE PIPE_OUTH | PIPE QUT4
N8 LllC_SCL PIPE_OUTS | PIPE QUTS
PIN9 LHC_SDA PIPE_OUT6 | PIPE QUT6
PIPE_OUT10 |-PIPE OUT10
pIPE_oUT11 |-PIPE OUT11
3
—PEXT_CLK_IN VOUT_00 | YOUT 0
— »IPIPE_RESET OUT 01 YOUT 1
13 phoipeiN VOUT-01 Moo uT 2
- VOUT 02| YOUT 2
VOUT_04 L VOUT 4
VOUT_05 _\lgﬂ_}_ﬁ___
VOUT_06 M
vouT 07}YouTr 7
PIPE_OUTO_OR_VOUT_08 |YOUT 8
PIPE_OUT1_OR_VOUT_09 %
PIPE_OUT2_OR_VOUT_10 OT—lo
PIPE_OUT3_OR_VOUT_11 | YOUT 11
IC_Virtualout_PIPE
A 12: (a) I’C Virtual Memory Out F1 Pipe Delay #E&]
N 2 7 i
3 3 g g .
s o o r o o 2
g = g g z F z g 5 z s
T@I@":@"ﬂ:@ﬂ:@*:@*ﬂﬂmg s LR e UL
EXT CLK IN

PIPE RESER

PIPE_RESER®Ii#%High or Low r

Legend:

B 12: (b) I2C Virtual Memory Out A Pipe Delay H.#% &

Pipe-Reset 1] 1% High 843 Low Reset

Pipe In 7] L& $% DFFO-4 {45

=z

—/)> Data In

ST

XA 14> virtual output A1 Pipe Delay 3t 5 8bit %
VT08-VT11 72 I1°C Virtual Output %
Horbal 4 AT L% Virtual Output i642 Pipe Output
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9. FCBfEED
LS98006 2 fit 12C il EHH, JUVF 1°C master 3280’5 N HIAT A7, M ITTZEAE 3B 0 B PN 3 58 U5 A
KR

9.1 I*C #ZHL

9.1. 1 Harihhkisids 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%%”éga ack [J

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

B 13: ZHATHbEEREGE S

9.1.2 FENLEEIES

Acknowledge
Bus Activi Start bit Stop
us Activity ¢ Control Byte Word Address (n) Control Byte Data (n) bit
A A Al
4 Ny A N B
SDALINE |s|x|X|X][X 1Ac 233333”3 W jack] AcK R [acK H

Control  Block Control R/W bit = 1 No Ack
Not used, set to 0 Code Address Code I obitc
R/ bit = 0
B 14: BEHLEREES
9.1.3 MifFiLtE 4
s Acknowledge
. tart bit
Bus Activity ¢ Control Byte I Data (n) Data (n+1) Data(n+2) e e e Data(n+x)
r A Ny A N A N A M f_k_\
|
s [ TRBRRT T TTTTTHTTTTTTHTITTTT R4
Control Block Stop
Code Address bit
Read bit oAk
B 15: T EEEUE 4
Datasheet Revisionl1 2024/03/15
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2 7
9.2 I'C A
prS—EN =1 B A
9.2.1 FTHEANTEL
. Start Acknowledge Acknowledge Acknowledge
Bus Activity bit Control Byte bit Word Address bit Data bit
AL A A
¢ 's ™ J < ™ ‘ ~ ™~ ¢
SDALINE |S|X|X|X x;%‘g';‘WACK‘.:‘....OO‘S‘ACK?......BACKP
\
Yy A v J
Control Block Stop
D Not used, setto 0 Code Address bit
RIW bit =0

B 16: FHEANES
9.2.2 JiFENIES

Acknowledge Acknowledge
Bus Activity  Start bit bit
us Activity ;¢ Control Byte Word Address (n) Data (n) Data(n+1) e e e Data(n+x)
A
r - \l r A N A N7 R r—*—\
SDA LINE SIX|X|X Z ACK| ACK] ACK| ACHe o ® ACK| P
7 Control Block Sto
Notused, setto 0 “=oqe Address ‘ bitp
Write bit
B 17: JRFEANES
2 K7
9.3 I'C I A
i .t . i
—— et L “._."HIGH ' - =l
() [}

SCL

. -
t5u STA 1, : : '
bty 5TA

v : . st—l5y) paT - -—lgy 570
SDA IN \ / ; X _/_\_
: ! ' . ' ' ettt
tas -— IoH r——————— s
&l 18: 12C B FHE

9.4 I'C HM-EAIYiRe
IR 5B 1PC BATIENS, WA LUK S S RIYIE ok, BFETE 2 R on a8 ALE R
FESRAE R T A R . XS W B A7 93[2922], 1PCEAN “17 RPN, XSEBORAER B
POR /7741, 4G NVM FEFINEA 2r /e a8 . 78 POR JPAIIAIE, W&kt T=%, &
PISERRE, PR 2 [2922] M E¥ BB BN “07 .
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10. BE&7)E (Voltage Reference)

10. 1 HJEZHEM R

B R VRS A, B EERE T 8 bit DAC, ARJGH— Mt At J1 B R E I BREN TEOKR
BEOBORMEECA 1X, 2X, 4X, 5X.

10. 2 HESH AT
R V=1V/256* (D+1) *Gain (D:8 bit DAC’s Data Gain: <l 32 >4 >5)

10. 3 EEZH R RGHE K

Gain(x1 =2 x4 x5)
Wﬁmplifie X pVref OUT_O
/ (To PIN18)

Gain(x1 x2 x4 x5)
Whmplifia 4 PVref OUT_1
(To PIN19)

E 19: BESERRGIER
11. f83%3E (Current Source Bk 3mA)

6—bit Current DAC( Step=60uA )

Pin10/Pin12

% 6—bit Current DAC( Step=60uA )
GND

K 20: fEIRIR HEEE

Datasheet Revision11 2024/03/15
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12. AU LL R =R (ACMP)

12. 1 Z2EE R LA (MACMP)
ACMP I NA 8 MlIE, ZiEEDIRefiiRe)s, Z@IEN] LU 2/3/4 MBiE ik, BN a@iE ]
HE 8 M NI IE R — 1.
« Internal VREF: 8bit DAC (=1V* ‘DAC data+1’ /256)

Floating —]10
PINS —{I1
PING —|12 |
PIN7 —|13 ltage Divider|
Buffe oltage €
PiNt0 —1t I// 1/2/4/6
PIN13 —{I5
PIN15 —|I6
VDD Pin VDD_LDIV| 4
o INF —ouT1
Voltage Divider ACMP Output Latch —ouT2
1/2/4/6 'S0 —0ouT3
Total 6MERYE IN= —ouTs
pIN7 —]10
PIN12 —|I1
PINLG —|12 "
VREF_OUTO —|I3 ?
so' 51 50
Control Logic EN
B 21. ZEEHEN LB
Datasheet Revisionl1 2024/03/15
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12. 2 FUBTER LR 1 (ACMP1)
« Internal VREF: 8bit DAC (=1V* ‘DAC data+1’ /256)

Floating —10
PIN5S —l1 100uA current Source

PIN6 —12 T

PIN7 —|I13 Voltage Divid
T Buff oltage Ivider
PINLO —{I4 :u g L/2/4/6

PIN13 —I5
PIN15 —l6
vDD_LDIV —{17
INF
S2
S1 ACMP
SO IN—
PIN7 10 EN
PIN12 11
PINTG —|12 1
VREF_OUTO 13 lo(
S0S1 S0
B 22: RUBEADLLEEE 1 Rk
12. 3 HEIEM L LR 2 2 (ACMP2)
« Internal VREF: 8bit DAC (=1V* ‘DAC data+1’ /256)
Floating —!0
PINS —{I1
PING —{12 ‘
PIN7 —13 Voltage Divid
PINLO —l4 W 10/23%9/6 o
PINL3 —{I5
PIN15 —l6
VDD_LDIV —17
s INF
51 ACMP
S0 N=
PIN7 —]I0 EN
PINL2 —l1
PINLG —|12 "1
VREF_OUT1 —I3 @—10(
S0S1 )
K 23: HUEIEE RS 2 HERE
Datasheet Revision11 2024/03/15
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13. EhT R
>OMH CLK_20M DIV DIV CLK_20M_Matrix
Z .
0sC From Matrix j_ 1/2/4/8 —P 1/2/4/3/ —p
(External CLK) 8/12/24/64
CLK_2M DIV CLK_2M_Matrix
gg?z From Matrix } 1/2D/|\£l/8 —p 1/2/4/3/ E—
(External CLK) 8/12/24/64
CLK_2K DIV CLK_2K_Matrix
(2)';22 From Matrix j_ 1/7|_)/|\i}/8 —P 1/2/4/3/ —p
(External CLK) 8/12/24/64

Datasheet

24: WIRFYIR

GND —b>

CLK_20M —P>

CLK_2M —P

CLK_2M_DIV& —Pp

CLK_2M_DIV16 —P

CLK_2M_DIV80 —P

CLK_2K —P>

CLK_2K_DIV8  — Sm%ﬂ% y
CLK_2K_DIVe4 —Pp I ETEEE_DDEE/—,DET
CLK_2K_DIV512 —Pp

CLK_2K_DIV4096 —Pp

CLK_2K_DIV32768 —>

CLK_2K_DIV262144 ——M

CLK_2K_DIV2097152 ——W

PRECNT—END —P

Matrix_out —P>

K&l 25: mFersrECiE
Revision11 2024/03/15
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14. HMER AT £

L.S98006 3¢ 4 2 Fif i FH 45T e ¥ B2 INH B A S PN SR A 225 s 7 =
14.1 Matrix Source for 2KHz / 2MHz / 20MHz Clock
AN P D) REAE RERT, BERSR B T L.

15. BiAHkHer

ARG A A =R TAER, Wil 26 fiow, @I reg ik #.
M TR R XTALO AT Ed =t

M TAER R XTALL A F{XTh#E (1uA) RTC

E=F TR XTAL2 FI FKTh#E (1.5uA) RTC

GN
Pin 16 OE
REG N

Cr)lf_lstal 0 C1
VDD52.3V) J . o 1015
GND
Crystal 1 Matrix_in y
(32kHz,
VDD>2.7V)
Crystal 2 /r(
Pin 16 (32kHz, S0 s1
vDbD:1.7V
pin 17 to 2.3V)
B 26: ikIRG ST B 27: ARG 4% g

% 10 : External Components Selection Table

f c1 c2 R1 R2
32.768KkHz 5pF 5pF 10MQ 100Q
4-40MHz 10pF 10pF 1IMQ 100Q

TERE: fF 32.768kHz If, HiFH R1 4 8MQ ~20 MQ; EAHRIE RC fFL A EE (10 MQ*5pF)

16. {CRLERIFTNRE

LS98006 $EMtLA & . —FARIS R IEE, MARP AL bit[2924]4 program % “17 Z A &
FrIREFSE AR AT DL B e, B, A SRR S ik E R

Datasheet Revision11 2024/03/15
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17. POR 5l

| 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

28: POR F3lE

1 | | 1 | | 1 I I
1 | 1 1 | | 1 I I
| L . L . ! 1 . )
V [ 1 [ [ ] 1 I I
| | | | | | I |
vDD
Guaranteed HIGH befare PUR_GPI\LA N o
1 1 1 L L
 ————
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
| 1 1 | 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 etermined by'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

—» —» —» —» —>» —> —> —> —»

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

K 29: Internal Macrocell States during POR sequence

vE: K 28 FIE 29 1) T1-T8 —— X o
Datasheet Revision11
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VDAD(V)

2V —

v

[
1 V VREF Out Signal I R~ 0.5V

|

|

|

> » Time
| |

Not guaranteed output state

& 30: Power Down

ERETES, 24 VDD T3] Power off Threshold UL TE, LS98006 H [ AT A5 R Hul 56 1A,
THVE RIS FEANEAR], 4 ] RE7E L3R D) Btk 245 o

Datasheet

Revision11
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18. Virtual Memory

18.1 Virtual Memory Input

12C \J LA register bit [2851:2840] 5 NKE P input <75:64>.

18.2 Virtual Memory Output
12C n] LA I register [2887:2872] 1 H Py s T, DU RN RARCHLEAS B

Matrix Inputs

Pipedly Qutputs

MFB Counter Q Outputs

IN<15:0> ;;E“
IN<31:16=> o1
IN<47:32> 010
IN<£3:48> 011
IN<79:64> [, \
IN<95:80= 101 16 00
IN<111:96> 110
IN<127:112> 111
[2858:2856]
low,low,low.low,12bit piepedly_@<11:0> ;;B\
36bit pipedly0 _Q<15:0> 001
36bit pipedly0_Q<31:16> 010 x
36bit pipedlyl Q<15:0> 011 16 01 =
36bit pipedlyl Q<31:16> 100 e
36bit pipedly?2_Q<15:0> 101 :
36bit pipedly2_Q<31:16> 110 2
low,low,low,low,36bit pipedly?2 Q<35:32> 111 g
36bit pipedlyl_Q<35:32>,36bit pipedly0_Q<35:32>
2861:2859 |
10
MFB0_Q<15:0> ;;EB““
MFB1_Q<15:0> 0001
MFB2_Q<15:0=> 0010
MFB3_Q<15:0> 0011
MFB15 Q<7:0>, MFB4 Q<7:0= 0100
MFB14 Q<7:0>, MFB5_Q<7:0> 0101
MFB13 Q<7:0>, MFB6_Q<7:0> 0110 16
MFB12 Q<7:0>, MFB7_Q<7:0> 0111 11
MFB10. G700 MFAS- A7 00 1000 /|/
W< /U=, b= /:0>
MFB11_Q<7:0> MFB8_Q<7:0> | 00+ [2867:2866] :
MFB10_Q<7:0>, MFB9_Q<7:0> [ 010
low 1011
low 1100
low 1101
low 1110

Datasheet

[2865:2862]

K 31: Virtual Memory Out
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19. HEER

_d
]
o
Lo
_..
|
—
o
pd
b
3
=

>

L(x4)

PIM 1 CGRNER—/

L

w20 [ FERIEIEE

1
PIN 1 1.D.
1 0,12 o |
| L4(X5) 20
?'—1 2] JL N S )

B [aaa]c]
BOTTOM VIEW
TOP VIEW
SYMBOL MIN NOM MAX
C TOTAL THICKNESS A 0.5 0.55 0.6
STAND OFF Al 4] 0.02 0.05
MOLD THICKNESS AZ —_— 0.4 —_—
L/F THICKNESS A3 0.152 REF
LEAD WIDTH b 013 0.18 0.23
BODY SIZE X o 2 BSC
Y E 3 BSC
LEAD PITCH e 0.4 BSC
L 0.389 0.489 0.589
| L1 0.75 0.8 0.85
LEAD LENGTH L2 0.55 0.6 0.65
L3 0.275 0.325 0.375
L4 0.225 0.325 0.425
PACKAGE EDGE TOLERANCE aaa 0.1
MOLD FLATNESS cce 0.1
COPLANARITY eee 0.05
bbb 0.07
LEAD OFFSET
ddd 0.05
A Al
(A3)
Notes.
1.Refer To JEDEC MO-220:
SIDE VIEW 2.Coplanarity Applies To Leads. Corner Leads And Die Attach Pad:
3.Finish: Cu/EP-Sn.
32: HEHEER
Datasheet Revision11 2024/03/15
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20. 1752

20. 1 #rAEEFS (Tape and Reel Specifications)

% 11: Package Type

Num Units/package | Reel & Leader (min) Trailer (min) Tgpe P_art
Package | " |Package Size Hub \[N'dtg‘ '[D'th
Type X [mm] Size Length Length | MM mm
Pins SPQ | 1Box [mm] Pockets [mm] Pockets [mm]
TQFN-20L | 20 | 2.0x3.0x0.55 | 3000 | 3000 |178/54| 30 120 140 560 8 4
2.0X3.0mm

20.2 #HA K5 R ~F (Carrier Tape Drawing and Dimensions)

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

oGO OOD

——=—»

D 'GB @ | BO
Reel )
Diameter
Cavity > AQ (¢
|
_f Reel Width (W1)
B 33: FR~TE
& 12: B R
A0 Dimension designed to accommodate the component width 2.30mm
BO Dimension designed to accommodate the component length 3.30mm
KO Dimension designed to accommodate the component thickness 0.75mm
W Overall width of the carrier tape 8.00mm
w1 Reel Width 9.50mm
PO Pitch between Index Hole Pitch 4.00mm
P1 Pitch between successive cavity centers 4.00mm
Datasheet Revision11 2024/03/15
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21. &1TAh &
F13: BIUTHSR
R BRAR BN H A
RO1 WA AR A 40 2023.02.23
LRGEERIRHENREIFE (P6)
2. 70 Datasheet R HELMGE ST AIEFR (P2-P3)
3.Electrical Characteristics Table i3 ACMP #&1R, £t%f
Voffset S£0% B TE % (P11, P13, P15) ,
4.PGEN HYHHR AKX BESEER, KRB nRST#EMA (P19) =301 2023.03.10
RO2 5. 15 ;D 2| B4E INL,nRST/nSET 4% IN2; [ 16 #1: IN2 # nSET,IN1 £ nRST
(P23)
6.3 @8 ACMP ZR4> AN (P28)
72050 POR ZBHHIE, B 51 5& 52 H T1-T8 —— XK (P32)
8.EH P27 #1102 ATH EEANATF D 5 D+1 (D 24 DAC) sean 2023.03.17
oMiEk I'C MRS ER, FEEIALRE, Designer BIUMIER e
1 &K AIEEC (Glossary)Z84> (P2-P3)
2EIEE 1 REGERMNAGZEEITH 3-bit LUT .
/DFF_PIPEDLY B9 #R(P6) 22 2023.03.21
3FEH 7.3.7 THE 27 EAE 31
RO3 1. 5537 3.4 T4 M RM&F Oscillators 11k 20MHz T Power Consumption25°C
A9 Typical {8 I & Vref Out Characteristics #23f Power Consumption & o 2023.03.27
25500 °C 9B ERIE, X5 1.8Vi5%5 2.3~55V ARG, B HA*8, *9 e
(P16)
LRI ZFR STOFN E4 TOFN (ST:Super thickness) & 2023.03.28
FHE % POD B KITMIE S (P35-P36) 2 2023.04.7
7.3.7 FRFMETF Counter #X T High Level Reset By 4 3 &I (P36) N 2023.04.14
RO4 HEEE (W) XA 8mm HI(P36) 10 2023.04.19
GPIO PINS EIZRD> LB E&(P18), ACMP Y PROP S#15 14 vref H1 1.024V 4 op
1V (P11, P13. P15) A 2023.04.19
RO5 34 BHEETHETRE (PI-P15) San 2023.06.07
RO6 | 34 HEHABHITHMAEH (PI-P15) z3d 2023.06.08
RO7 %= 7 B9 lo. Z 14 Open Drain, Vo = 0.4V, 4X Drive {&2%(P14) n 2023.06.12
1A% 3.3 T IUE 3.4 TREHER (P9-P15), 23k 5-%
RO8 7 541 PORne B9 Parameter R &2, UK XF RPUP F1 RPDWN S#AYSEE 2 2023.06.28
EEH (XRE Typ E)
1.MMERE 26 HE=F TEREZ XTAL2 (RTTH) p
RO9 2. XFE 19 A Vref_out0 5 Vref_outl #47%iH PIN BIFRE (P27) = 2023.12.06
SFE 2 B9 Top View ElH | FMAREHETHMA (P7) FBECHILA PIN .
R10 AE B3 2R 2 2023.12.20
1.E#E 26, 70 Crystal 2 TR, 3R 14 'C1. C2'H'1pF' 24 'SpF', R AER
R11 A& (P31) 2 2024.03.15
2EHE 29 AXEIRE (P32)
Datasheet Revision11 2024/03/15
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