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AN26024A
24 GHz#H Y27 J)L/A2 K LNA-IC
Single Band LNA-IC for 2.4 GHz Band Applications

W #Z / Overview

® AN260241%, 2.4 GHzH D> 7 Vo3 RLNAGRHES PEIESR)-ICTT,
AN26024A is a single band LNA (Low Noise Amplifier)-1C for 2.4 GHz Band applications.

0.18 um SiGeC Bi-CMOS~ 12 & A (f; = 90 GHz, f,,,, = 140 GHz) fHic L v, mtkfEZ FEI L ThET,
Realizing high performance by using 0.18 um SiGeC Bi-CMOS process (f; = 90 GHz, f,,« = 140 GHz).

® NJECMOS 1 ¥ 7 [|HIEIZ &L ¥, High/Low GainE— ROV #az 23 A[FE T,
High/Low Gain-mode is changeable, controlled by integrated CMOS logic circuit.

CINYA XD 2NV F oy THA X Ny =P (WLCSP)ZEH L, /M EZ SRR L TWET,
Achieving miniaturization by using small size Wafer Level Chip Size Package (WLCSP).

MW 45K / Features

o LT E B / Low voltage operation +3.3 V typ.

o {[.71%% 7 / Low current consumption 8.0 mA typ. (High-Gain &— F/mode)
30 pA typ. (Low-Gain &— F/mode)

& #45 / High gain 17.0 dB typ. (High-Gain &— F/mode)

o (e FE 4L 1 Low noise figure 0.9 dB typ. (High-Gain &— F/mode)

o {X5E / Low distortion +4.0dBmtyp. (High-Gain <&— K/mode)

o /NEI S S — P (WLCSP) / Small package

W % / Applications
© 2.4 GHz#7 ¥ 7 V73 KLNA [ 2.4 GHz Single Band LNA

W 5\ % / Package
o5y TN YL F oy S YA X Ry — U (WLCSP) ¥ X 0.86 x 0.56 mm? (0.3 mm t° > F)
5 pin Wafer level chip size package (WLCSP) Size:  0.86 x 0.56 mm? (0.3 mm pitch)

W &% / Type
¢ Bi-CMOS IC
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B SRESG (T8 v 5 E)/ Application Circuit Example (Block Diagram)

(Top View) RF output
W
50 Q
L2 g
VCC
A?,@ B3
g/ (67

Al Bl
. Q_ CNT
| (Gain cnt)
o
L1
50 Q
RF input
o 5\{#3 54— / External Components
T Y4 X & mE SLEHHEIT
Components Size Value Part Number Vendor
L1 0603 51nH LQPO3TN5N1HO04 Murata
L2 0603 4.7nH LQPO3TN4N7HO04 Murata
C1 0603 1 000 pF GRMO033B11C102KD01 Murata
(67 0603 100 000 pF GRM33B30J104KE18 Murata

Notes) o ZDJSHEIFKIE—HFIT, BEE Y POREERIETHHOTIEH Y XA,
This application circuit is shown as an example but does not guarantee the design for mass production set.
o Ty 7L, BBEABBIT 5720, —HAEN, MELLTWDIHERHY £,
This block diagram is for explaining functions. The part of the block diagram may be omitted, or it may be simplified.
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W % FEiBA / Pin Descriptions
: imFH B
Pin No. Pin name Type Description
Al |IN Input RFAJJ I RF input
A2 |GND Ground GND
A3 |OUT Output RFH 77 / RF output
Bl |CNT Input High-Gain/Low-GainYl] v # x/ High-Gain/Low-Gain switch
B3 |VCC &R / Power Supply | Ve
2010-07-16

Established Revised

NFY=ZvoB%KEH €234 % 4 —%t / Semiconductor Company, Panasonic Corporation



4@ I:IIZII:I ;E 1:% AN26024A

Total Pages Page

Product Standards " -

B % & K EH/ Absolute Maximum Ratings

Note) it fe RERITMIE L2V IR Z RTETH Y, BEERIET 2 b0 TIEH Y A,
Absolute maximum ratings are limit values which do not result in damages to this IC, and IC operation is not guaranteed at these limit values.

A No. HHE i et L x
Parameter Symbol Rating Unit Notes

1 | &EJREE / Supply voltage Vee 3.7 \% *1

2 | FEIREL / Supply current lec 18 mA —

3 | AR [ Power dissipation Pp 36 mw *2

4 ?Jp{fr?ti(fln%ient temperature Topr 2510 +75 °c "3

5 | #RIFIRE / Storage temperature Tag -55 to +125 °C *3

Notes) *1: ¥t RE, FFARBREEBZ RV CEM LS E27~T,

The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.

*2 AR, T,=75°CTO/Ry 7 —JHEEKOETY,
FERARE, Ny r—UBREOP,-THENEZRO S 2, EBREE, AR, JHMERERFICESE, FRMELZHEIRVWE S+
RN/ —V U R TR A BEOLET,
The power dissipation shown is the value at T, = 75°C for the independent (unmounted) IC package with a heat sink.
When using this IC, refer to the P,-T, diagram of the package standard and design the heat radiation with sufficient margin so that the
allowable value might not be exceeded based on the conditions of power supply voltage, load, and ambient temperature.

*3 AL, BEEPHIEE S X OMRFARE O H LML T R CT,=25°CL ¥ 5,
Except for the power dissipation, operating ambient temperature, and storage temperature, all ratings are for T, = 25°C.

W E{EEJREL EF / Operating supply voltage range

HE S 3 BAL x
Parameter Symbol Range Unit Notes
IR [ / Supply voltage range Vee 3.0t03.6 \Y, *

Note) *: #kH R IERS, FFAMKEZ B A RWHECHEM L5 a6 277,
The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.
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W R inFEE SR / Allowable Voltage Range

Notes) e A7 T-E i B EREIHITMEE L2V RA 2 R THIETH Y, BEZRAET 2O TEH Y A,

Allowable current and voltage ranges are limit ranges which do not result in damages to this IC, and IC operation is not guaranteed within
these limit ranges.

EEEITFFRL O 72 W R U GNDIZ % d 2 & - O EE T,

Voltage values, unless otherwise specified, are with respect to GND.

FRCAIZ LA D 22\ 23S & DEBJELEIRD AN AL L E T,

Do not apply external currents or voltages to any pin not specifically mentioned.

BIIZONT, “RINC~RNLDERE, “-"IFICHSHN L ERERLET,

For the circuit currents, "+" denotes current flowing into the IC, and "—" denotes current flowing out of the IC.

binNo. | BT EHBE By |
Pin name Rating Unit | Note
Al IN — \Y% *1
A3 |OouUT -0.3t0 Ve vV | —
Bl |CNT -0.3t0 Ve vV | —
Note)

*1:RFEZ AN IZ2E, DCEMITAIA L2 TTFIN, RFAIZOIBME Y KEWEEZFIINLA2WNTL 720,
RF signal input pin. Do not apply DC current. Do not apply more than 0 dBm to RF input.
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B SBIHEME / Electrical Characteristics at V. = 3.3V
Note) FHZHLEDRWER Y, JHPHIEEE LT, = 25°C+2°C / T, = 25°C+2°C unless otherwise specified.
BB FFA1E / Limits
B No HE ne | Em St TEE s | oz
’ Parameter Symbol | Test Conditions . Unit | Note
Circuit Min | Typ | Max

DCES 4% / DC electrical characteristics

High-Gain&— FEF DV HEift
[l FE 3 HG 15 A
P supply current HG lecH 1 |Vee current at High-Gainmode | — | & | 11 | MA

No input signal

Low-Gaint— FEFDOV . Eifft
[ FE I LG AT
DC-2 Supply current LG leck . V¢ current at Low-Gain mode | 301 90 | wA Y —

No input signal

AJJEE (High-Gaint— R)

DC-3 Input voltage (High-Gain mode) VIH ! - 148 — | 36 |V -
DC-4 | NI (Low-GainE— F) VIL 1 — 0| — 06| VvV | —
Input voltage (Low-Gain mode)
e VIH = V HF OCNTH 1B i
[SEN= cc
DC-5 | SWHi (High) IH 1 | Currentat CNT pin — | 30 | 45 | pA | —
SW current (High) _
VIH = Ve
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BEX MM (DD )/ Electrical Characteristics (continued) at V. = 3.3V
Note) FFIZHIEDZRWER Y, JEPATREIXT, = 25°C+2°C, fRX = 2.442 GHz, PRX = -30 dBm, CW
T, =25°C+2°C, fRX = 2.442 GHz, PRX = -30 dBm, CW unless otherwise specified.
i HER #FAME / Limits
B No EHA s (=0 % QLS 4L X
’ Parameter Symbol Test Conditions . Unit | Note

Circuit Min | Typ | Max

ACE R HI4FE / AC electrical characteristics

[SEd I/\E! . .
A-1 Iziwe*rjézi:'gG GHS 1 High-GainE— R~/ mode 155170185 | dB —

%j}*”ﬁ%‘ LG LOW-Gain:E~ ]\/ mode
A2 | Power Gain LG GLS 1 |PRX =20 dBm A A

kA vt T F A b High-Gaint— R/ mode

’ s f1 = fRX — 10 MHz
A3 | NI Y/v -10 MHZRIER HG 1IP3H1S 1 |f2=fRX-20 MHz 1| 4 | — | dBm | —

11P3 =
1, 20255 A7)
~10 MHz offset HG Input 2 signals (1, f2)
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BEX MM (32515 % {E) / Electrical Characteristics (Reference values for design) at V. = 3.3V
Notes) FRIZHIE D72\ R Y JHPHIRE LT, = 25°C+2°C, fRX = 2.4 GHz, 2.442 GHz, 2.484 GHz, PRX =-30 dBm, CW
AREFEIIHEG EOBEBHETHY, MEBEICL A2 2HEIETITETWETAL, H—, BESBRAELESEAE, #EZ Lo THELET,
T, =25°C+2°C, fRX = 2.4 GHz, 2.442 GHz, 2.484 GHz, PRX = -30 dBm, CW unless otherwise specified.
The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, we will respond in good faith to user concerns.
o HEr BEfE .
B No EE k=) EFS &4 Reference values | B4 | %
’ Parameter Symbol Test Conditions Unit | Notes
circuits Min ‘ Typ ‘ Max
ACES R / AC electrical characteristics
C-1 |EFI%S HG / Power Gain HG GH 1 |High-Gain&— K/ mode 155 | 17 | 185 | dB | —
. Low-Gain-E— K/ mode
_ S ZH. — — | J—
C-2 |#E/IHIF LG / Power Gain LG GL 1 |pRX = —20 dBm 9 7 5 | dB
C-3 | ME¥5 844 HG / Noise Figure HG NFH 1 |High-Gain&— F / mode — 10 | 1.4 | dB | *1
C-4 | M5 +H8%% LG / Noise Figure LG NFL 1 |Low-Gain®t— K/ mode — 7 95 | dB | *1
A T P AL | ngh-Galn%»— '/ mode
AF7 L ~10 MHZEERH HG f1=RX - 10 MHz
C-5 1IP3 ! 11P3H1 1 |[f2=fRX-20 MHz -1 4 — | dBm | —
fl, fR202(55 A%
~10 MHz offset HG Input 2 signals (f1, f2)
WA BT FEA - ng_h-Galn—'E~ F / mode
ASI L~UL +10 MHZEER HG f1 = RX +10 MHz
C-6 1IP3 ! 11P3H2 1 |f2=fRX +20 MHz -1 4 — | dBm | —
f1, 2025 5 A7
+10 MHz offset HG Input 2 signals (f1, f2)
C-7 | AJ1P1dB HG/ Input P1dB HG | IP1dBH 1 High-GainE— R / mode -20 | -13 — | dBm | —
A B — T hEA b powGan— I/ mode
C-8 ﬁ\P? koL +100 MHZHERR LG 11P3L 1 |f2=fRX + 100 kHz 10 24 — | dBm | —
fl, f202(5 5 A
+100 kHz offset LG Input 2 signals (1, f2)
C-9 | AJ1P1dB LG/ InputP1dB LG | IP1dBL 1 Low-Gaint— K / mode 0 8 — | dBm | —
c-10 |ZWaHE HG ISOH 1 |High-Gaine— F/mode | 30 | 36 | — | dB | —
Reverse Isolation HG
c-11 | ZWHE LG ISOL 1 |Low-Gaine— K/ mode 5 | 7 | — | d | —
Reverse Isolation LG
ANV F—rnmx HG , L
C-12 Input Return Loss ~ HG S11H 1 High-GainE— R / mode 8.5 14 — dB —
ANV E—rBaRX LG C s
C-13 Input Return Loss LG S11L 1 Low-GainE— I / mode 4 5 — dB —
WHY #—rmx HG : L
C-14 Output Return Loss HG S22H 1 High-Gaint— K / mode 8.5 12 — dB —
HAY Z—rmx o
C-15 Output Return Loss LG S22L 1 Low-GainE— K / mode 6.5 10 — dB —

Note) *1: =2 r 7 & - Feh 7 A (0.09 dB) % & T, / Connector & substrate loss (0.09 dB) included.
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B (REHSE1E) (DD F) / Electrical Characteristics (Reference values for design) (continued)

Notes)

atVec=3.0Vto 3.6V
(ZHUE D72 R Y JE PR VLT, = -25°C to 75°C

REFEITHG EOZEHETHY, MEBEICL A2 2HEIETI TETWETA, H—, BESBRAE LSS, #EZ Lo TxHELET,

T, =-25°C to 75°C unless otherwise specified.

The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.

If a problem does occur related to these characteristics, we will respond in good faith to user concerns.

B No.

| Em SE(E .
1B5H Eike) Gf: &4 Reference values | B4I | 5%
Parameter Symbol | Test Conditions Unit | Notes
circuits Min ‘ Typ ‘ Max

DCE& 414 / DC electrical characteristics

High-Gaint — REEFDV . B

[m % A HG Ei YN
DCT-1 Supply current HG lecHT ! Ve current at High-Gain mode _ 8 125 | mA | —
No input signal
Low-Gain&— ]{‘E#ODVCC %E(}ltb
[FIE&EEE LG A7
DCT-2 Supply current LG lecL T ! Ve current at Low-Gain mode - 30 100 pA L —
No input signal
_ VIH =V OCNTH 7B i
Eﬁ’ cc
pCT-3 | Wit (High) NHT 1 | Currentat CNT pin — | 30 | 50 | pA | —
SW current (High) _
VIH = Ve
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B S50 GREt3£1E) (DD )/ Electrical Characteristics (Reference values for design) (continued)

Notes)

atVec=3.0Vto 3.6V

FRITIAE D72 R Y JEPHIREE 1XT, = -25°C to 75°C, fRX = 2.4 GHz, 2.442 GHz, 2.484 GHz, PRX =-30 dBm, CW

ARG LOSEMTH Y, BREICID2DHHRIEITE TV ETA, F—, MEXBELLESEAIE, WELZbo THGLET,
T,=-25°C to 75°C, fRX = 2.4 GHz, 2.442 GHz, 2.484 GHz, PRX = -30 dBm, CW unless otherwise specified.

The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.

If a problem does occur related to these characteristics, we will respond in good faith to user concerns.

| Em e .
B No 1B5H ERs) Gf: e Reference values | B | 5%
' Parameter Symbol | Test Conditions Unit | Notes
circuits Min ‘ Typ ‘ Max
AC electrical characteristics
E-1 | &/1F145 HG / Power Gain HG GHT 1 |High-Gain®t— K/ mode | 14.5 17 195 | dB | —
: . . . Low-Gaint— K/ mode ~ . .
E-2 |EJ7FI#5 LG / Power Gain LG GLT 1 PRX = 20 dBm 9.5 7 -45 | dB
E-3 | 435 H5% HG / Noise Figure HG | NFHT 1 | High-Gaint— K /mode | — 1.0 1.8 | dB | *1
E-4 | M +E4% LG/ Noise Figure LG NFLT 1 |Low-Gain®t— I/ mode — 7 10 dB | *1
AVt P A ng_h-Gam—'E— '/ mode
A L ~10 MHZEEH HG f1=RX - 10 MHz
E-5 1P3 i IIP3H1T 1 f2 =fRX - 20 MHz -2 4 — dBm | —
1, f202{5 5 A ]
10 MHz offset HG Input 2 signals (1, f2)
WA BT FEA - ng_h-Galn—'E~ F/ mode
ASILA3L +10 MHZEER HG fl=1fRX +10 MHz
E-6 || p3 § [IP3H2T 1 |f2=fRX +20 MHz -2 4 — | dBm | —
1, f202{5 5 ATJ
+10 MHz offset HG Input 2 signals (f1, f2)
E-7 | AJJP1dB HG/ Input P1dB HG P1dBHT 1 High-GainE— R / mode =22 -13 — dBm | —

Note) *1: =1 r 7 & - Fh = A (0.09 dB) % & T, / Connector & substrate loss (0.09 dB) included.
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B o> kA—)LiFFE— k3 / Control Pin Mode Table
Note) filfHITE L D PREFFEFHIZ, W EXHI%E, B No. DC-3 7> 5B No. DC-4{ZiL#
See parameters B No. DC-3 / B No. DC-4 in the Electrical Characteristics for control voltage retention ranges.

N mTEE
Pin No. S Pin voltage s
Description Remarks
Low High
High-Gain/Low-Gain 1] V) # x (Gainf| 1) . ; :
Bl High-Gain/Low-Gain Switching (Gain Control) Low-Gain High-Gain -

W EE{EX / Truth Table
Note) il L O LRFFRIFEIE, W AEXAORHE, B No. DC-3 7> 5B No. DC-4Z L
See parameters B No. DC-3 / B No. DC-4 in the Electrical Characteristics for control voltage retention ranges.

CNT LNA Mode

High High-Gain High-Gain

Low Low-Gain Low-Gain
2010-07-16
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W REREIFEK / Test Circuit Diagram
o SRE&[EIEX1 / Test Circuit 1

(Top View) RF output
W
50 Q
L2 g
VCC
A?:@ B3
g/ C2

Al Bl
. O_ CNT
| (Gain cnt)
o
L1
50
RF input
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W iKER[E R (DD &)/ Test Circuit Diagram (continued)
o 5\E8 & — & / External Components

B & Y4 R & mE sLEHHRTT
Components Size Value Part Number Vendor
L1 0603 5.1nH LQPO3TN5N1HO04 Murata
L2 0603 4.7nH LQPO3TN4N7HO04 Murata
C1 0603 1000 pF GRMO033B11C102KD01 Murata
C2 0603 100 000 pF GRM33B30J104KE18 Murata
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W Eiffr& %} / Technical Data
o AHNEDEIERE & VimFH#EEEMERBA / 1/0 block circuit diagram and pin function descriptions
Note) TiCHtEIait LOZEETH Y, FRIHETIIH Y EHA,
The characteristics listed below are reference values derived from the design of the IC and are not guaranteed.

pin | R - BIE EEES AVE—HVR B
Waveform and . 1
No. Internal circuit Impedance Description
voltage
VCC o
A
l) LNAA S
Al 08V @ l\W o LNA input
r'y
GND ————
A2 0.0V — — GND
— VCC
A
A
A3 B 2 B LNAH! /)
: @ LNA output
r'y
r'y
ry
— GND
@ " High-Gain/Low-GaintJ) v #& 2 A 77
o <0.60 V : Low-GainE— [
>1.48V : High-Gaint— K
Bl o l: — 120 ke High-Gain/Low-Gain SW input
= Lessthan 0.60 V  : Low-Gain mode
GND More than 1.48 V : High-Gain mode
Voltage supply
GND
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B /R L0;FE / Usage Notes

o ZHERIZHTI-> THHEELETEEIE / Special attention and precaution in using
1 ARICIT A M[2.4 GHZEAIEM SN D Z & 2mH L TWET,
FeplZa b, (BRMESER S, ZOMECREWENEZAMEZEZN LY, AMECaELRKIZTENLDOH D TiLo
XORMABRICTHAEZBEZOBERE, BILOYUENER LAEHRERUMMNC CHEAE B85 2 OB FFIL, FailcY
HEEBRDE TITHRBEWET,
(1) Fites (N LR, or v b, %)
(2) SR O W (5 BhH, MZEHE, FIE, MG, )
(3) A=fmifiRr A B & L7 Edias
(4) B RS
(5) FEEBFTHI AR
(6) BISE - BHALARE
(7) =55
(8) DAl : (1)-(7) & RIFE DG M % 122 & 3 5 Flig
This IC is intended to be used for general electronic equipment [2.4 GHz Band Applications].
Consult our sales staff in advance for information on the following applications:
- Special applications in which exceptional quality and reliability are required, or if the failure or malfunction of this IC may
directly jeopardize life or harm the human body.
+ Any applications other than the standard applications intended.
(1) Space appliance (such as artificial satellite, and rocket)
(2) Traffic control equipment (such as for automobile, airplane, train, and ship)
(3) Medical equipment for life support
(4) Submarine transponder
(5) Control equipment for power plant
(6) Disaster prevention and security device
(7) Weapon
(8) Others : Applications of which reliability equivalent to (1) to (7) is required

2. THEAOBE, RICOMEZITERE LTIV, Mi#Eo/omE THRELZGAITIIRE, BAOBNAHY 30T
FACEBE L TCIHEALIE SN,
Pay attention to the direction of LSI. When mounting it in the wrong direction onto the PCB (printed-circuit-board), it might
smoke or ignite.

3. MR K DMHEELA LT 5720I2, NF—r LA T U MUI T THELZI N, 2k, AL OIS
SN T T2 T2 RTZE 0,
Pay attention in the PCB (printed-circuit-board) pattern layout in order to prevent damage due to short circuit between pins. In
addition, refer to the Pin Description for the pin configuration.

4, YERTNA ZAOUGTRNIATET Y v DR ETHET 52 L AH Y 30T, BRENAHZ 517V v M RO
REATOTLIEI Y,
7o, BEROEWR ETIIALE 2 L OEELERDNE LIEGE S, RRROBIEN AT AR d 0 £
DT, REMEIZOW T EANRGEEZ B L E T,
Perform a visual inspection on the PCB before applying power, otherwise damage might happen due to problems such as a solder-
bridge between the pins of the semiconductor device. Also, perform a full technical verification on the assembly quality, because
the same damage possibly can happen due to conductive substances, such as solder ball, that adhere to the LSI during
transportation.

2010-07-16
Established Revised

NFY=ZvoB%KEH €234 % 4 —%t / Semiconductor Company, Panasonic Corporation



4@ I:IIZII:I ;E 1:% AN26024A

Product Standards ———{—

18 18

B FEREDFE (DD %)/ Usage Notes (continued)
o CHRAICHI-->THHEELETEEIF (DD &)/ Special attention and precaution in using (continued)

5.

10.

AE I = Vs 2 — FCRHE), - GNDR > = — h(Hifg), B L O MY 2 — MAfM a—
R, BV =7 FOREREBNREELLGEIEEL, B o UIRET LA RMERH Y 70T, +0ER
LTI EE N, £z, EEOERREBIDEWVITE, LU, BERBETDIEENEL RV ET 0T,
Fuse/e EOLEMKEFMIND Z L A HIE L E5,

Take notice in the use of this product that it might break or occasionally smoke when an abnormal state occurs such as output pin-

V¢ short (Power supply fault), output pin-GND short (Ground fault), or output-to-output-pin short (load short) .

And, safety measures such as an installation of fuses are recommended because the extent of the above-mentioned damage and

smoke emission will depend on the current capability of the power supply.

BENTER LT, Moo RiER, BRI EEIREL, B ERES) QPN T IR < 7230, FrTHisd ok
TERRITRT LTI, FREIRBADS KONy, 0T — NUMERE COBIREICEW TS, B2 LD X 5 +5
TR < 20, REHMEZE X TIHEH SIS A, EORICHAE LTS OREE, KEplc o0 Tiddshe LTH
FEAVWETA, £72, RIHMENO ZEHTH - TH, PEEBEIZOWTERE TR S SRR AR, HEe—F
B IERO L, MAREOBENREK T IERERS AT T, KOEFES, B ER AL LS ERVITER
G, AEREXIREREE, BRENMEBAILERFH R D VAT A O EHFE L CWEEEET L OBEVLET,

When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

BEFERBROB 7222 v M THERIC R 2561%, L E0Z MR Ly ML THRICE R L TS
Uy,
When using the LSI for new models, verify the safety including the long-term reliability for each product.

KIC WG Y AT L& atd 88, EEFEZ FoMR O B L T ZE W,
AT K T 2 EFEEFEHB I OMEH LEOEEFELAH Y FT0O T, LFBii I,
When the application system is designed by using this LSI, be sure to confirm notes in this book.

Be sure to read the notes to descriptions and the usage notes in the book.

KRICIHHEE EF > 7RBH L TWETOT, LREFREE N CIakiE, FrEa Rt cEEwA,

THEHOBRE, RICIZHENB T HRWVREETCIEHSEI Y, 77, RETRERIZBWTY, ERBZLR20E S ITH
DN EBFENLET,

Due to unshielded structure of this IC, under exposure of light, function and characteristic of the product cannot be guaranteed.
During normal operation or even under testing condition, please ensure that IC is not exposed to light.

F v TRENIEARBICGNDENM TT DT, F v 7 REIZT—/V RASBESEM L Z2WVERFHI L T IZEW,
Basically, chip surface is ground potential. Please design to ensure no contact between chip surface and metal shielding.
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