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Table 1 lists the order information.
Table 1. Order Information

ORDER CH BODY SIZE HIGH PRIMARY- | - EN & | oppeap | OP.TEMP|  PKG.
NUMBER®) | (#) | K& (mm) MARK SIDE MAX EXT | sPECTRUM | (°C) | OPTION
CURRENT DRIVE | CLOCK
IS801QBSOT235| 1 |SOT23-5| 2.90x 1.60 | 1S801Q 500 No Yes -40-125 | T/R-3000

Devices can be ordered via the following two ways:
1. Place orders directly on our website (www.analogysemi.com), or;
2. Contact our sales team by mailing to sales@analogysemi.com.

Note:

Order Number

IS80x&-Package Code
\ I |

Device Q

Automotive Grade 1 L Package Code
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4. PIN CONFIGURATION AND FUNCTIONS

Figure 1 illustrates the pin configuration.

Table 2 lists the pin functions.

Table 2. Pin Functions

DI[]]1 5[ []GND
Vec[]] 2
D2[]]3 4 [T]eND

Figure 1. Pin Configuration

POSITION| NAME TYPE DESCRIPTION
1 D1 oD Open drain output 1. Connect this pin to one end of the transformer primary side.
o Vee p S}Jpply voltqge input. Copnec’r this pin to the cenlter-top of. the fransformer primary
side. Buffer this voltage with a 1uF to 10uF ceramic capacitor.
3 D2 oD Qgen drain output 2. Connect this pin to the other end of the fransformer primary
side.
4,5 GND P Device ground. Connect this pin to board ground.

© 2023 AnalogySemi Ltd. All Rights Reserved. Public www.analogysemi.com | Page 3 of 20
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5. SPECIFICATIONS
5.1 ABSOLUTE MAXIMUM RATINGS

Table 3 lists the absolute maximum ratings of the IS801Q.
Table 3. Absolute Maximum Ratings

PARAMETER DESCRIPTION MIN MAX UNITS
Supply, Vece -0.3 6

Voltage 15 ot switch, Vor, Vos 14 v

Current Peak output switch, Ipip, Ip2p 500 mA

Power Continuous power dissipation, Pror 250 mw

Temperature Junction, T, -40 180 oo
Storage, Tsig -65 150

Note: Stresses beyond those listed under Table 3 may cause permanent damage to the device. These are
stress ratings only, which do not imply functional operation of the device at these or any other
conditions beyond those indicated under Table 5. Exposure to absolute-maximum-rated conditions
for extended periods may affect device reliability.

5.2 €SD RATINGS

Table 4 lists the ESD ratings of the 1S801Q.
Table 4. ESD Ratings

PARAMETER| SYMBOL DESCRIPTION VALUE | UNITS
Electrostatic v Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(™ +5000 y

. ESD
Discharge &2 Charged-device model (CDM), per JEDEC specification JESD22-C101® | +2000

Note 1: The JEDEC document JEP155 indicates that 500V HBM allows safe manufacturing with a standard

ESD control process.
Note 2: The JEDEC document JEP157 indicates that 250V CDM allows safe manufacturing with a standard

ESD control process.
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5.3 RECOMMENDED OPERATING CONDITIONS

Table 5 lists the recommended operating conditions for the 1S801Q.
Table 5. Recommended Operating Conditions

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
Supply Voltage Vce 25 | 33 | 55 \'%
. Vee = 5V + 10% When connec'ted 19 0 1
Output Switch Voltage Vb1, Vb2 Transformer with primary \Y
Vee =3.3V 2 10% winding centertapped 0 7.2
= OO i = .
D1 and D2 Oufput Vce =5V = 10% Vb1, Vb2 sw!ng > 3.8V 500
Switch Current Io1, Ip2 Vb1, Vo2 swing 2 2.5V for mA
; Qi Vee =3.3V £ 10% typical operating 500
(Primary-Side) o
characteristics
Ambient Temperature Ta -40 125 °C
5.4 THERMAL INFORMATION
Table 6 lists the thermal information for the 1S801Q.
Table 6. Thermal Information
PARAMETER SYMBOL SOT123-5 UNITS
Junction-to-Ambient Thermal Resistance ReJa 195 °C/W
Junction-to-Board Thermal Resistance Ress 78 °C/W
Junction-to-Top Characterization Parameter Yur 61 °C/W
Junction-to-Board Characterization Parameter Wis 80 °C/W
Junction-to-Case (Top) Thermal Resistance ReJc (top) 131 °C/W
Junction-to-Case (Bottom) Thermal Resistance Reuc ooty - °C/W

© 2023 AnalogySemi Ltd. All Rights Reserved. Public www.analogysemi.com | Page 5 of 20
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5.5 ELECTRICAL CHARACTERISTICS

Table 7 lists the electrical characteristics of the 1S801Q.
Table 7. Electrical Characteristics

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
— ) _
Vce =3.3V t.]OA, R, = 50Q) to Vpp, 0.36 0.6
Switch-On Resistance R 15pF capacitorfo GND. Q
oN Vee = 5V £ 10%, R, = 50Q to Vpp, 15pF
. 0.34 0.54
capacitor to GND.
Average Supply Current M | Vee = 3.3V £ 10%, no load 202 265 A
9e SupPly ce Vee = 5V  10%, no load 385 | a60 | "
Vce = 3.3V = 10%, R, = 50Q) to Vpp,
D1, D2 Switching ¢ 15pF capacitor to GND. 275 370 550 kHz
SW _ o _
Frequency Vee = 5_V + 10%, R = 50Q2 to Vpp, 15pF 280 370 550 KHz
capacitor to GND.
g‘;ig‘g' Frequency Dither | tpeq DITH | MODE = Voo, CLK_RS unconnected +4.5 %
IS?;eprnql Frequency Dither | torq DITH_STEP | MODE = Voo, CLK_RS unconnected 06 %
Max Peak Current of
Internal Powerfet during ISS Vpp = 3.3V 220 mA
Soft-Start
Soft-Start Time, Max Peak
Current is About 150mA T_SS MODE = Vpp, CLK_RS unconnected 1.2 ms
during Soft-Start Time.
Thermal Shutdown SD 165 °C
Temperature
Hysteresis of TSD TSD_HYS 20 °C
Thermcl Shutdown Hiccup T TSD_HICP 67 ms
Time
Vcc under Voltage Lock
Out Rising Threshold Vee UVLO 22 2.55 v
Vce under Voltage Lock 2 Vv
Out Falling Threshold
Note: Average supply current is the current used by 1S801Q only. It does not include load current.
5.6 SWITCHING CHARACTERISTICS
Table 8 lists the switching characteristics of the 1S801Q.
Table 8. Switching Characteristics
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Vee = 3.3V £ 10%, RL = 50Q to Vpp, 15pF 97
capacitor to GND.
D1, D2 Output Rise Ti t
uiputiise fime D Ve = 5V  10%, R, = 500 to Voo, 15pF 100 ns
capacitor to GND.
Vee = 3.3V + ]0%, R. = 50Q) to Vob, 15pF
capacitor to GND 129
D1, D2 Output Fall Time t . ns
Uiy ! D Vee = 5V % 10%, R, = 50Q 1o Voo, 15pF .
capacitor to GND.
Vee = 3.3V = 10%, R. = 50Q) to Vpp, 15pF
capacitor to GND 155
Break-Before-Make Ti f .
reqiceetore-iake fime B Vee = 5V  10%, R, = 500 fo Voo, 15pF 10 ns

capacitor to GND.
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6. TYPICAL CHARACTERISTICS

Ta = 25°C, unless otherwise noted.
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Figure 8. Output Voltage vs. Load Current (5V-10V)
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7. SNEER
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Figure 12. Measurement Circuit for Unregulated Output (TP1)
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Figure 13. Timing Diagram
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8. 1¥4Hi5EH
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FIFF MR AR R E,
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SR ZBLENTEX B BRI e 5125, NThREEEFR, MM PRER—MERRI LIEHZESET, EiY
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tE45h, 1S801Q IREEAL T Vee RIEHPEFNFA T RIIELR,
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Figure 16. Functional Block Diagram
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Figure 17. Switching Cycles of a Push-Pull Converter
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IHEHKEAE,

8.4.2 1ZR{EIR

Y Vec WBERBEREFIEREN, Sl (f. ERBREEMFIRRENZENZINE D1 1 D2 BIFFRIAR, FN
AR, SEERNA 300kHz £ 550kHz,

8.4.3 XFAIET
TR ET, Kkt D11 D2 19 =R,

8.4.4 I $5BI§h
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Figure 19. Detailed Output Signal Waveforms
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Figure 20. Typical Application Schematic (1IS801Q)

9.2.1 &+ ER

MFARIGIRE, A Table 9 RFIEMNSEIENGITESH,
Table 9. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Input Voltage Range 3.3V£3%
Output Voltage 5V
Maximum Load Current 100mA

9.2.2 ¥MigitiRiE

B RABR T BEFERGAEREMEENNSHUERZIRAILIT L. WRERE. SAHLTXBBRMSRILIT,
sEZUEINER DO,

9.2.2.1 I1S8010Q IEEhEES

£ 3.3V i SV HHanikitd, @SR ESEEHLL, BHBERIUSTRARE. EXESERIRBRRES,
EERI RPN TR RERRHEERRERUAA.
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9.2.2.2 LDO 3%IF

LDO HIER(RERZE

» LDO RYIKENRESIN B = T i it A HEB L. 5190, 100mA it A BB AT AT e Sh 2 A9 100mA = 150mA 89 LDO,
BERENHAHERBERTRANEREBE, MMEERMER, FHit, XEFENE.

o IBENHFHBRTHNAIBEEBE Voo MRATEEMR, UFRIFME, NEE Voo NEEERE,
o BFIEATREELRIBTFAEN&R/VEANBERTAH:
Vimin = Vbo-max + Vo-max Q)

FAR, IR ERBEEENHER THREEESFTHST Vimne &, LDO FRELEIFT, WARNE
I ERIG #1515 5 5 H U
s RESRNEABABELNETTHNNERBLH, W, REXFESKBE
Vs-max = ViN-max X N 2
HA Vinmax NEKRIFIRSBRNEE, n ALESEDEEHREL. AL, 7BALE DO #Hiif, RESNERBANERELNST Vs.

maxo

9.2.2.3 —iRE*F

HREEZRERRMERBEMEMENENER, FIERIMESE R TFHRERESRIT.

kA H A A E 728 MBRO520L 7£ 100mA IEM A FRYHEAEMBEN 275mV, BREENAMEA 85°C MREE
AUIEAREE, WTFESNEHEE, FlmL10v &L, E6EA MBR0530, EiRHESHRI 30V ERFERTEE,
SKIRENERER, E5F 100°CHEE T, ERERE_RENFERZEEEM. XSHHKE, SBERBEEH
BERES. Eit, WTFET 85°C WIMRRE, BEMMKENEFE-RE, /4 RB168M-40,

9.2.2.4 B %EF

5HfhE®E CMOS IC —#%, 1S801Q FEE—# 10nF Z 100nF SEERNMZEMEE,

R XBRSERE, FRPOHEHNABTERMABRRZTERBERANVDRNAEBR. AFSUER, ZBERREIER
1uF Z 10pF MWAE.

EEETREMEN 2 B PCBI&ITH, BZBEABKEEREVEPOMLNME, UGRAREMB/DELZBR. EA
BEFEHN VWEBRRESETEN 4 BBEEIRIZITH, BARIUREEBRRIRNEFEANOL, ARFREBRERE,
FNERESE FTEAEKD OIRLAEEER RN FE T FLo

st AREBRRR T ARLBE, XMBEBAERLUEEA 1uF 2| 10pF ZiEl,
RESBNFINERREXNN. A, ERMIEITSEERPELSIESS, A 47nF E| 100nF £ABNBEARATUNETR
[E 2809 B 2SI 57 AN R A= 4761

LDO Hit B R BN e IRE SN A SR B E PR ERL. W ERSRFEFIUR TEIERPIEE LDO REMEEXR.
PAM, EARZEIBERT, 4.7uF = 10uF SEEARRIE ESR IR B R B R HEXLEER,
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9.2.2.5 TER1%IF
9.2.2.5.1 V-T ®f0itE

FBALEZESRIEA, H V4 FARIAT 1S801Q MAMERA V4 1, 1S801Q 1RIEMRABEZITIEIREBHAN 1.1 F
ZEBERNFPENEKIVEZEERANEE FTRESARFHAN—F. FHit, TEROR/N V* FREBIUTHNHE:

T Vin-
Vimin 2 ViNemax X n;ax = 2 I: ::: 3
BEIERPIHERN EREXF & VRN
3.6V
mein Zm = 72VHS for 33V, and
Vimin 2 i = 9.1Vus for 5V applications 4
min % 5 300kHz = ‘M PP '

RIHRAROL T ESSE R V4 ESEEN 22Vus E 150Vps, HE HAEFAA 10mm x 12mm. 7AiM, T3 PCMCIA
NI ZESFRMEE 11Vus NBE, HFESATEIEZEBNER 6mm x 6mm,

BIAE VI HHE, FrEXLETE2E0] LA 1S801Q IR5h, BAEMERKXREZ N NERHEMEERZE, FIUIREBEE.
TERINEM DL,
9.2.2.5.2 [EERLL(Lit

RIRBLEFRG T ER_REMLIMERESS, BFIIFMERZERRR V4 IRANMET 11Vus, EEIHNEML FRRGEN
LERRAT, AP NFENEAFEREIRBTEEERTEE EERNTRT TR/ NEKLL,

Vsmin BFEBR, URIFRARBER Vema BT BRI _RE, HRMANRERRHEHEBNBNEEURFIRE M
LDO X857, XM &/ NMENBERERNAY, BN Vemax 28 HER/IVRRHEE:

Vsmin = VEmax + Vbo-max + Vo-max %)

V Voo
. Vo

T

Q

Figure 21. Establishing the Required Minimum Turns Ratio
Through Nmin =1.031 x VS-min /VP-min

AT ERANS/NIREBE Vemn, BIENR/NEREFBNBE Vinmn PR Z 1S801Q BIRAAIBERIREE Vosmax:

Vpemin = ViN-min = VDs-max )
PR, Vbsmox & 1S801Q #IEFRHIETEHILA TE BIRRYER A Ros onyfl Ip [BHIFEFR
Vps-max = Rps-max % Ipmax @)

SAIE% Equation 7 X\ Equation 6 83:
Vemin = ViNemin = Rbs-max X Ibmax )
¥ Equation 8 #1 Equation 5 X\ Equation 9 al{§H &/Nm#tL:

Ve, Vpo. Vo.
N = 1,031 x F-max ¥ YDO-max + Y O-max ©)
ViN-min = Rps-max * Ip-max
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BlF:

FFEAERKE MBR0O520L #1 5V LDO TPS76350 9 3.3 Vin E 5 Vour 551238, 1E 100mA 1 #E/7H 85°C &x=a
E—F%Fﬁ E"J%&?E%%ngg VF-mox = 02V: VDO—mcx = 02V —*D VO-mdx =5.1 75Vo

RERIGERSEMNBENEEGRA+2%EERN 3.3V ITHI288BIR, U Vinmn = 3.234V, &[5, 3.3V WHRIREENRE
*&EE,;ﬁE"JHEij(1EHXE I1S801Q ;&?E%zz, RDS-mCIX =06QH ID-max = 500mA,

¥ ERERN Equation 9 BEINS&/NEELL A
0.2V + 0.2V + 5.175V
3234V - 0.6Q x 500mA = 7 a0
REZHAT 3V E 5V iR HE T [ESEH 1.9 £ 2.3 ZEIMNEEEL, AZEN+3%,
9.2.2.5.3 HFENEERREFER
RIENZA, £ Figure 22 PRIREEE D Figure 23 AR ERCE.

Nmin = 1.031 x

Vi Vin
\
" 10pF f—‘
158010 ™1
2 3 n 158010 ™ LDO 2
GND D2 ° N 4 3 n T 1 5 Vour
1uF GND D2 o + P . . IN out
2 by
Vee D ° Veel2 47uF | 0.1pF
% '% ® 10uF
>Jenp DI 5leno DI
—— 0.1uF == 0.1uF
L T 1 T

Figure 22. Unregulated Output for Low-Current Figure 23. Regulated Output for Stable Supplies and High Current
Loads with Wide Supply Range Loads

10. EBR{HEETE

ZERITATE 3.3V E 5V M NBERFREERNLE, ZBNEROATEL10%CERNIFE T, MRAANERES
1S801Q BT L5~ , MINRAIEER 0.1uF S AFERTIRM Ve 51D, HEOR 10uF B R SREREIFEATERF O
RSB E,
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11. %65
11.1 %BEIEE

o Vi3I IERMR ESR FBE S KBRS E T2, HENBSETEN 1uF = 10uF, BARBLMEFR/) 10VH
ZNE BB IEA X5R 3¢ X7R BT,

o RENEERFEIERIIRANCL Vv GND 51H), LUSARMREMBDBZIRERIZER. VininFH GND 315
PYBYIR B EIR,

+ 231F D1 1 D2 SIS TER[BVRIHZBRNERE, N Vee 5115 ZERFOMKANER MR AR, UUfE
ELBRER

o 2B Ve 51 T EER RO AV ER L U AR ESR BB E 35 IR BB A 83 4% P it EF R R A ESEE )Y 1WF = 10pF,
BASBUNEF R/ 16V BIFRE BEHM X5R ¢ X7R BT,

+ 23fF GND 3|RERM NI FLERRE] PCB 7 HE, LUISSI&/NER.
o ERBVEERNMTEAERR NI URIMEEBR,
s ER_RENNEREZRE, £ 10mA E 100mA BICEEREBREREE, URAREMESHE,

*  Vour 5B TUEIZ M ESR A BB A SRE M E ISO i, HEFNBRETEE N 1uF E 10uF. BRBUNETR/N
16V BYEIE BB/EF0 X5R 5 X7R EB17 /610

11.2 % l/HTH

BES%E EVM 5& &8 AnalogySemi 5 #5,
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12. PACKAGE INFORMATION

The 1S801Q is available in the SOT23-6 package. Figure 24 shows the package view.

- .
-

6

e P

3 H

L —
—r

i ¢
/7_ - — IA
\ ) b/;g<

Figure 24. Package View
Table 10 provides detailed information about the dimensions.
Table 10. Dimensions

hJ

SYMBOL DIMENSIONS IN MILLIMETERS DIMENSIONS IN INCHES
MIN MAX MIN MAX
A 1.050 1.250 0.041 0.049
Al 0.000 0.100 0.000 0.004
A2 1.050 1.150 0.041 0.045
b 0.300 0.500 0.012 0.020
c 0.100 0.200 0.004 0.008
2.820 3.020 0.111 0.119
E 2.650 2.950 0.104 0.116
El 1.500 1.700 0.059 0.067
e 0.950 (BSC) 0.037 (BSC)
el 1.800 2.000 0.071 0.079
L 0.300 0.600 0.012 0.024
L1 0.600 REF. 0.024 REF.
) 0° 8° 0° 8°
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13. TAPE AND REEL INFORMATION

Figure 25 illustrates the carrier tape.

0.23+0.05

+0.10

1.750.10 ®1.50%00  4.00:0.10 2.00+0.05

B

'@@55

o

. \ 7

-

#

T e BN Y eI
) UqéJU | 'l UL J oA

B
®1.00*32 400:0.10 | T 1372010 ] L
B-B
Z"%ﬁ( 3.23+0.10
A-A
Notes:
1. Cover tape width: 5.50 + 0.10.
2. Cumuldtive tolerance of 10 sprocket hole pitch: £0.20 (max).
3. Camber: not to exceed 2mm in 250mm.
4. Mold#: SOT23-5.
5. All dimensions: mm.
6. Direction of view: -] (©)
Figure 25. Carrier Tape Drawing
Table 11 provides information about tape and reel.
Table 11. Tape and Reel Information
PACKAGE REEL/ INNER BOX/ INNER BOX CARTON
TYPE REEL | QIY/REEL| \\NERBOX | cARTON | STY/CARTON | sze vy SIZE (MM)
SOT23-5 7’ 3000 10 4 120000 210*208*203 440*440*230

Figure 26 shows the product loading orientation—pin 1 is assigned at Q3.

o O O O

Ql i Q2 Ql i Q2

Pin 1

* Q: Pocket quadrant

Figure 26. Product Loading Orientation
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REVISION HISTORY

REVISION DATE DESCRIPTION
Rev A 18 April 2023 Rev A release.
Rev B 07 June 2023 Updated the FEATURES section.
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