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EHEE =
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DUAL SINGLE-SUPPLY OPERATIONAL AMPLIFIER
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)] % W -4 Toor —30~+85'C
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163%x2f1 BV IYIMANMIELCDES2-)

SC16028SLB(/ S22 54 1) SC16028S+B(30) ILERH

I FEATURE: Il MECHANICAL DATA
1. 5xTrwh+h-YAER ITEM DIMENSIONS UNIT
2. ¥8I/M0-TRE Module Size (W X H X T)| 85.0X30.0X8.8(12.7LED) | mm
3 SVQ‘HCMED Viewing Area (W X H) 66.0 X 16.0 mm
4 ?/16;1“5'4’)47” Character Size (W X H) 296 X 5.56 mm
: _ - Character Pitch(W X H) 3.55 X 5.94 mm
6. Vf=4.2V LEDQITY7 74 MARRO#) Dot Size(W X H) 0.56 X 0.66 m
6. M1632, L16726 308574 Dot Pitch(W X H) 0.60 X 070 i
B INTERFACE PIN CONNECTIONS: B ELECTRICAL CHARACTERISTICS:
No|Symbol Function No [ Symibol {  Function ltem Symbol | Condtiion |[Min.|Typ. [Max.|Unit
/]| Voo 5V 9 | DB2 | DATA BIT2 LCD Operating Ta=0C | — [ 48] — | V
2| Vss 14 10| DB3 | DATA BIT3 Vop-Vo [Ta=25C| — | 45| — | V
3 Vo CONTRAST ADJ. | 11| DB | DATA BIT4 Voliage Ta=50C| — |42} — |4
4 RS |REGISTER SELECT| 12} DBS | DATA BITS Suplly Voliage | Vbp-Vss — 471 5 153V
5| R/W READ/WRITE 131 DB6 | DATA BIT6 Inpur |"High™Level Vi — 22} — |Voo | V
6 E ENABLE SIGNAL | 14| DB7 DATA BIT7 Voliage | " Low" Level Vi — 0 — (06| V
7| DBO DATA BITO Outpur |"High"Level]  Vou — 24| — | — V
8| DBI DATA BITI Voltage | " Low"Level VoL — — | — 104V
Il EXTERNAL DIMENSION
(LED=12.7)
14-010 4-025
I - SR [y q%ﬁ %%?
PR s
- 14 30 Ny i
S e 299 - ads
p i30RRENN . N 433
® T 1780\ — » ]lA L o
g‘? = l 2 : SCALE4/1
an 56.21 = 1
- 66.0 &
254 71.2
2.0 81.0
P NO| 1 3 51 7 19 l11]13
SGW [Vdd | Vo |R/W |DBO |DB2 PB4 |DB6 unit:MMm
K| 2 |4 | 6 8 |10 |12] 14
ML lvss | RS | E |DB1|DB3|DB5|DB7
° N ~ _ gl ~ L3 =
BM1632&EEY - A 2ARSS 3V EBEUCTY. (ELEBZOEE)

BL. A—Hh—DE>BESORVYAHFICET>TVET. (1~14,14~D

BLEONNYWDSARICDWT

- LEDDEAGBEN 4.2V (yp) TTDT, BREBEBEHREZENL T
BHL (e, BRERBE0RSTE2LEHDETENN0~1000)
- BBERED I IBNZESI—FL. LEDDAY —FRAD/NY—IC

BER(Fv 7B Z¥BRTLTEN WIS REILET. R

BREHATEET)



l Absolute maximum ratings

Test Standard value )
Item Symbol - Unit
condition min. max.
Supply voltage for logic vdd-Vss Ta=25"C -0.3 7 14
Supply voltage for LCD drive Vicd Ta=257C Vdd-13.5 | Vdd+0.3 ' |4
Input voltage Vin Ta=25"C -0.3 Vdd+0.3 4
Operating temperature Topr 0 50 C
Storage temperature Tstg. -20 70 T
M Relability conditions
LCD Module (Consumer Type)
High temperature operation | Operation 96~100Hrs ar 50 £ 2 °C surrounding temp.
. Operation 96~100Hrs at 0 + 2 'C surrounding 1emp.No dew 10 be
Low temperature operation No visible

Sound.

High temperature storage

Stroage 96-100Hrs at 60 L 2 'C surrounding temp.then storage
4Hrs at normal condition (Power Off).

Low temperature storage

Strage 96~100Hrs at -20 £ 2 °C surrounding lemp.then storage
4Hrs at normal condition (Power Off). No dew ta be found.

Storage 96~100Hrs a1 40 X 2 °C and 90~95% RH surrounding
Damp prouf condition then storage 4Hrs ai normal condition( Power Off).No
dew 1o be found.

inferiority in

appearance no

function.

Note:The above mentioned conditions are nominal ones.which may differ in special specifications.

B Optical characteristics
1.8STN Type

Item Symbol Condition min. typ. max. | Unit | Note
Viewing angle b 2-¢1 K=2.0 60 deg. | A
Contrast ratio K ¢ =10, 8 =0 5 B
Response rime (Rise) tr ¢ =10, 0 =0 150 250 ms C
Response time (Fall) tf $ =10, 6 =0 200 300 ms C

2.TN Type

Item Symbol Condition min. typ. max. | Unit | Note
Viewing angle b 2-4 1 K=2.0 40 deg. | A
Contrasi ralio K ¢ =25,0 ;; 5 B
Response time (Rise) I3 & =25,08 =0 80 120 ms C
Response time (Fall) tf ¢ =25,06 =0 60 90 ms Cc




Bl ELECTRICAL CHARACTERISTICS
1.DC Characteristics (Vdd=5V+10%,Vss=0V,Ta=25C)

Parameter Symbol Condition Ap ‘l;,l;%ble Min. Typ. Max. | Unit
H level input voltage(1) Vihl —_— DBO-~-DB7 2.2 —_— Vdd V
L level input voltage(1) vill —_— RSR/WE| -03 —_ 0.6 1%
H level input voltage(2) | Vih2 — 0SCI Vdd-1.0 | — Vdd |4
L level input voltage(2) Vii2 — -0.2 — 1 14
H level output voltage(1)| Vohl |loh=-0.205mA DBO~DB7 2.4 — | — |4
L level output voltage(1) Voll lol=1.2mA — 04 | 4
H level output voltage(2)} Voh2 loh=-40uA 09vdd | —— —_— 124
L level oul;]))ul vollagge(Z) Vol2 101=40uA XSC LP DO——— — (0.1 Vdd| V
1/0 leakage current il Vin=0 10 Vdd -1 — 1 uA
Pull-UP Mos Current -Ip Vdd=5V 50 | 125 250 uA
Rf
oscillation
Srom
Supply current Iop external vdd —_— 0.35 0.6 uA
clock
vdd=5V
fosc=270kHz
Internal clock operation (RF oscillation)
Oscillation frequency fosc Rf=91k+2% |0SC1-08C2) 190 270 | 350 kH:z
Oscillation frequency fosc Ceramic filter |OSC1~-0SC2| 245 250 | 255 kHz
LCD driving voliage Vicd vdd-Vs5 Vi-Vs 3.0 — | 11.0 Vv
2.AC Characteristics (Vdd=5V+10%,Vss=0V,Ta=25C)
1).Read Cycle
Parameter Symbol Min. Typ. Max. Unit. | TEST PIN
Enable cycle time ic 500 ns E
Enable "H" level pulse widtl Iw 220 ns E
Enable rise / fall time rtf 25 ns E
RS, R/W setup time tsu 40 ns R/W.,RS
RS.R/W address hold time th 10 ns R/W,RS
Read data output delay rd 60 —_ 120 ns DB0~DB7
Read data hold time tdh 20 ns DB0~DB7
2).Write Cycle
Parameter Symbol Min. Typ. Max. Unit. | TEST PIN
Enable cycle time tc 500 ns E
Enable “H" level pulse widtl w 220 ns E
Enable rise / fall time trtf 25 ns E
RS, R/W setup time tsul 40 ns R/W,RS
RS.R/W address hold time thl 10 ns R/W.,RS
Data setup time tsu2 60 ns DB0O~DB7
Write data hold time th2 10 ns DB0~DB7




H Pin assignment

FIG.1 WRITE OPERATION FIG.2 READ OPERATION
RS rvv:: Vm‘l RS \6:: Vi
| b,
R/W N R/W
£ ™ £
{43
oBO~DB7 DBO~0DB7
(Write Dato from MPU to MODULE) (Reod Dato from MODULE to MPU)
Pin No | Symbol | Level Function ¥ Interface between data bus line and 4-bit or 8-bit
1 vdd (1% MPU is available. Daia transfer are made in twice in
Vss ;ow‘;r OV(GND) case of 4-bit MPU, and once in case of 8-bit MPU.
u
3 Vo v PPy for LCD Drive '
Register select signal B If interface daia is 4-bit long
4 RS H/L Register H:Data inpui Data transfer are made through 4 bus line from DB4
Select L:Instruction Input to DB7. While the rest of 4 bus fine from DBO 10 DB3
H:Date read(Module - MPU) are not used. Data transfer with MPU are compleied
3 R/w | H/L L:Data Write{ Module & MPU) when 4-bil data are transferred in twice. First upper 4-
6 E  |HH-L| Enable signai(no pull-up resistor) | bit data, then lower 4-bit data.
7 DBo H/L
8 DBl | H/L M If interface data is 8-bit long
1] DB2 H/L Data transfer are made through all of 8 bus line from
10 DB3 H/L DB0 i0 DB7.
Data bus li
11_| DB4 | H/L ala dus fine
12 DBS H/L
13 DB6 H/L
14 DB7 H/L
M Interface with MPU

Example of Intrefoce with 8-bit MPU (Z80)
RS DO~D7 DBO~DB?
AD RS
R/W——— | NS — 1K
A4 A TN o0 E
£ _/—\_/—\_/w_ AS B 5138 " _
:? o I SC series
. g Modul
Inside ————1 Internol Operotion LM 280 —qGB odule
No . Mi G
087 Busy Busy Busy
Reod BF BF BF Reod IR0
Insiruction | Check Check | Check Instruction R——p———————R/W
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B Instructions

Code Execuied
Instruction — Description Ti
RS |R/W|{DB7|DB6|DB5|DB4|DB3|DB2|DBI|DBO imp(max.)
Clears all display and retuns the
Clear Display otolojotol o0} 01| 0| I |cursoriohome position 1.64ms
(Address 0)
Returns the cursor to the home
position{ Address 0).Also
returns the display being shifted
Cursor At Home 0 lojo oo oo o1} x| T original position DDAM 1.64ms
contents remain unchanged.
(during data write and read.)
Sets the cursor move direction
and specifies or not shift the
Entry Mode Ser 0 0 0 0 0 0 0 1 {I/D| § | display.These  operations  are 0us
) performed during geta write and
read
: Sers ON/OFF of all display(1})
D"p’cay O"I/ Off 1ololojoltolo|i1|D]|c| B /|euwor ONOFFiC)and blink Wus
oniro of cursor position characicr(B).
. Moves the cursor and shifts the
usor /Displa
Co an{‘ piay ¢ 0 /] 0 [/] 1 |S/CIR/L) * * | display without changing 40 s
ift DDRAM contents.
Sets interface data length(DL)
Function Set 0 0 0 0 1 |DL} N | F * * | number of display lines (N)and O0us
character foni(F).
~ Sets the CGRAM
{
¢ JRAA; Address 0 0 0 1 ACG addressCGRAM data is sent 0 us
el and received after this serting.
] Sets the DDRAM address.
DDRAM .4ddress 0 0 1 ADD DDRAM data is semt  and 40 1 s
Set received afrerthis selling.
Flag/ Reads Busy flag (BFjindicating
Busy Flag internal  operation is  being
Address Read 0 1 BF AC performed and read address WOus
counter contents.
CGRAM/DDRAM : Writes data imo DDRAM or
Data Write o WRITE DATA CGRAM WOus
CGRAM /DDRAM Reads data into DDRAM or
Data Read 1 AI READ DATA CGRAM 40 1 s
Code Descripion Executed Time(max)
1/D=!:Increment DDRAM :Display Data RAM
DL=0:4bit fep or fosc=250kHz
1/D=0:Decrement CGRAM :Character Generator RAM
N=1:2 lines However,when  frequency
S=1:With display shift ACG:CGRAM Address
N=0:1 lines changes,eecution 1ime

§/C=1:Display shifi

§/C=0.:Cursor movement

R/L=1:Shift 1o the right

R/L=0:Shift to the left

DL=1:8-bit

F=]:5 X 10dots

F=0:5 X 7dots

BF=1:Internal operation is being performed

BF=0:Instruction acceptable

ADD:DDRAM Address Corresponds
10 cursor address.

EX
AC:Address Counter used for both
DDRAM and CGRAM

*:Invalid

also changes

if fep or fosc is 270kHz,
40uS X 250/270=37uS
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B Electrical characteristics

VDD=5V % 5%
V§S=0V,Top=0-50 C

Item Symbol |  Condition mf ! f"d‘:;i _ V“ﬁ‘;x. Unit Af;f,’?‘l’;sze
Power Voltage Vdd 4.75 5 15.25 vV vdd
Input H-level voliage VIH 2.2 | o | Vdd V |RS,R/W.E
Input L-level voltage VIL seee -0.3 ‘= | 06 V | DB0O~DB7
Output H-level voltage VOH |IOH=0.205mA| 2.4 . ces V | DBO~DB7
Output L-level voltage VOL I0L=1.2mA wee 0.4 V |RS,R/W,E
1/0 leakage current - JIL VIN=0~VDD | -1 o 1 uw A | DBO~DB7
Supply current IDD Vdd=5V see 10351 06 | mV vdd
LCD operation voltage | VLDC Vdd-Vo 3 s 11 V Vo
- Il Timing chart VDD=5V 4 5%
V§S=0V,Top=0-50 C
Item Symbol Min. Max. Unit
Enable cycle time feyce 500 oo ns
Enable pulse width ] "High" Level Pwen 220 eee ns
Enable rise/fall time fee Ler o 25 ns
Set-up time | RS,R/W-E {as 40 ver ns
Address hold time {aH 10 oo ns
Data set-up time {psw 60 see ns
Data delay time {oor 60 120 ns
Data hold time (writing) tu 10 aos ns
Data hold time (reading) tour 20 cee ns
Colck oscillating frequence fosc 270 (TYP) KHZ




M Power supply reset

The internal reset circle will be operated properly
when the following power supply conditions are satis-
fied If it is not operated properly.please perform
initial setting along with the instruction.

Meosuring | Slondord Volve |

Nem Symbol | Condition | min. typ. Imox, | Uit

Power Supply Rise Time | ftrcc — 101]|—=}110 |mS
Pawer Supply OFF Time | tofl J— t =] —ms

vee

Vss

0.1mSglreeg 1OmS

toffz1m$S

Nole: toff defines period lhot power supply is off when
power supply shul down momenionily or repeols

on/oll state,

H Reset function

@ Inittalization mode by Internal Reset Circuit

HD44780 automatically initializes (resets)when power
is supplied (built-in internal reset circuit). The follow-
ing instructions are executed in initialization. The
busy flag (BF)is kept in busy state until initialization
ends. (BF=1])
The busy state is 10mS after Vdd reach to 4.5V.
1.Display clear
2.Function set

DL=1:8bit long interface data

DL=0:4bit F=0:5 X dot character font

N=1:2 lines

N=0:1 lines
3.Display ON/OFF control

D=0:Display OFF C=0:Cursor OFF B=0:Blink OFF
4.Entry mode set

1/D=1:+1(increment)S=0:No shift
Note:-When coditions stated in "Power Supply Condi
tions Using Internal Reset Circuit® are not satisfied,
the internal reset circuit will not operate properly and
initialization will not be perfomed. Please make initial-
ization using MPU along with Initialization (along
with) instructions.

@ Initialization along with instruction

i1 power supply conditions are not satified, which for

proper operation of

internal

reset circuit, it is

required 10 make initialization along with instruction.

Please make following procedures:

[ ok more thon 15ms ofler Ve ises to 45 |

—

Iusmosvnssoeswam:mwoeﬂ
000 0 0 & 1 o o s o

[ Woll mare fhon £.1mg ]
I

5 R/W DB7 DB6 DBS 084 DB3 DB2 B! DBO)

000 0 8 1 % ¢ o«

I

Wl more than 100 3 j

[»smmossoem«muezwoij
o0 0 0 1 1 LR

RS R/w DB) DB6 DBS DB¢ DB DB2 08! DED
00 0 0 v 1t N F o« .
06 0 0 0 0 0 1+ 0 0 O
0 0 0 0 o0 0 0 o0 0 !
9 0 0 0 0 0 0 1S

Initilizotion ends.

When inlerfoce is B-bil long,

BF conmnol be checked before this insinuclion.
lunction st {imterfoce i B bas tong).

BF connol be checked belore I3 msiruction.
tunclion set (wlerfoce & 8 By long),

BF cannol be checked before [his ingiruction.
funclion sel (interloce is @ bits fong).

Bf connot be checked siter Lhe following inglruclions.
When B 5 nol checked, ihe woiling me belween
instructions s longer (hon the eretistion mmsinuclion
time.

Funclion Sel {mledoce is 8 bls bong. Speciy the
fumber of dispioy nes ond chorocter font). The
oumber of disploy lines ond chorocter de chonged
oiterwords.

Drsploy OFF

Desploy ON

Entry Mode Set

[ R mere o 15me aiter wee rises 1o 43y
I
¥S R/ 037 OB6 265 0B
0 00 0 1 1
1

Wol more thea d.ims

T
RS R/w D87 09§ DBS DB4

]
]
)
ikl
]
J

1T

WoA morg thoa 100 ¢

l
(
|
[ 1
ok

=
b

- olo olo ol ~ol0}

=

O Ol OO0 o o’oea
o ola olo o oohs

o ojo 0}- o| 2z oloF
I* o)- ol o| - olog

Initialization ends.

When inlerfoce is 4-bit fong.

BF connol be Cheched Before this inshulion,
funclion set (intertoce i ¢ bis long).

BF connot be checied before Mg instruction,
Tunclion 3el {ilertacy ' ¢ bits fong).

BF connol be cheched belore this inglruclion.
lunclion se! (imterloce ¥ & Bits long).

DF ool be cheched ofter ihe foflowing instrvctions,
When BF is nol cheched, Ine woding lime beloeen
mslructions & longer Thon the esecwion mastnaction
Tme,




3GHz (max4. SGHZ) ﬁ%ﬂ: 1/512,1024.2048.4096
tPB1505GRER LRI/ AT —S5F Wk

OLHHENA-71C TuPB1505GRI ZEAL LEBEETI)-IDXY T,
FRAERARBIEMH z~4.5GH 2 ICRUZEY.

OAKIE1 /512, 1024, 2048, 4096 DLVITNHZERRTEXY,
el SRR AV > Y EDEHIEE THAERRBSERTEEXY.

O AFTARKRCELAHFCEE ERY X2 5mx 4 Onn)

O FVv7/HBREEAL. BEANMYERETTY.

OBRICIZ+ 5 VORELLEEDZBEVNSIZEL,

JR—YUR
2% | B B & @ % OAMESER
I C uPB1505GR |1 | TURT—F
74HCUO4 1
f 74HC161 1 HC1630DBSHY
aA>7>9%12200pF 3 | Fwv7a>T7 Y% (1000~47000F)
0.1uF 3 | mECSIYY
10uF 1| R
B 510Q 1| FYTEROBESHN TR 5100rRRRE
1MQ 1| %5 ARRS
2.2KQ 1 | +|/R [ FRFRKE
10KQ 2 | &% REES
1000 2 | TR RBRE
SAER AE-504L 1

F v TBRIIISC/IE WO TENBCHELBVLEDITERSEE,
BRLPELIEER - ERBICEBICHEDIESHNET.
BF—ARREFHVELES. SERTISRERICABLESEZ,
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BTN TH50DOTIH. X831 00QDTONY -2 E3BLUEBA.
(HC161D15FLE>)

X, COBATHAREEZI S LN TEET,

(ATEHCI61D 1 SFEL > ICHEIML TVLWERT DT, 0245301 ICBEDNEY)

pad=ilss HC16VHEE > | — B BHBEBAV>YICERTIRE —
(ICM72168B 1| PI&ER

1 512 14

1:17024 13 OF@HKIET - 1024 FRRLTEE,
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NEC /

A R—-5 F4T2NRRAHE
Bipolar Digital Iintegrated Circuit

uPB1505GR

BS/CSF 21—
256, 128, 64538 3.0 GHzZU 24 —F (10M ~456Hz)

H ®
HMFEBE(Top Vi - .
FRRE(Top View) O BV BEERD : 0.5 GHz ~3.0 GHz
O (IOM~4$GHE)
N 1 8| iN .
o fEHREH 15V, 14 mA 1ve.
y . e o mAAL : +256, 128, +64
cC
O ANEE | —14 ~ +10dBm @1.0 GHz~2.7 GHz
swi [ 3 s | swe o ~ +lodBm @ 250M ~ 3Gz
0 ~+10dBm @ 80M~45GHz
out | 4 5 | GND O IR 1 1.6 Ver(CL = 8 pFAH)
|.2Vp-p @L5GHs
%1 B AER
b} a " B x # T 8 N
2 & ®® £ Vee Ta=+25°C 0.5 ~ +6
A h ® E Vi Ta=+25°C _ -0.5 ~ Vcc+0.5
e r e 50 mmX 50 mmX1.6 mmRERAS T XA I R¥
Ny — BBk Po BEEEMNT. = +85°C 250 mw
IR Tox -40 ~ +85 ‘C
fEEaAxeBd Twg ~58 ~ +150
R D{FSHE
K H $ 2 MIN. TYP. MAX. oo
R ERE Vee 45 5.0 55 v
DERXRE Topt -40 +25 +85 ‘C




Vee

AMIavyIH
INPUT (1D)———
1/64 t12 —{ 112
8YPASS (B)—— }—(@) outPuT
@5,7 ® ®
GND SW1 SW2
WFHHA
S22 3 R s RFEK BES L UBRIE
N APET BBAHNKFTT. oy 7Y T - ALF o4 E2E8L, ATHEREDCH Y
1 FLTC & (& AIE 000 pF)
ICORBAFTT, 50005 VORELET, /S1/4X - 2L-FoHEHERL,
2 Vee L ¢ 5 3 TS5 FEDMREN T L E—F L AEMECLTLLEEN (22 X 141000
PF) «
ARARDOBEECHMTIRF T, TRODEHICHETELT,
3 SWi1 SREREMT -
SwW2
¢ H L
: H 1/64
SWi
6 sSw2 SREBEMRF 2 L 11128 11256
KANZX - ALFLHERAL, 739 FEDBRENT A E—-F - X &h
ELLTLLE&N (LLEAE1000pF) .
RBHHEFTT, I3 v222Q0HNTE, N -1 E-F L IAKBI6
4 out | HNMF VeotH DR HCMOS K5 1 THERETT.
5 GND F54% KT ICG?O'?O)F!’FCT. REEEDITSGLE -1t -84+ 2L<B-T
7 (’;éb‘.
ADBRBOIA 1 ZABFTT, ISCIX - ALFLHERRL, F579-FE
N IAEFAFS &2 ° '
8 A " OERENA L C—H X EPELLTLREEY (LEXIE1000pF)
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+PD74HCUO04

HEX. INVERTER(Unbuffer)
CMOS HERE &

¥ oW
OB | ZEBERM 7 ns TYP.(C_ =15 pF)
OIHRESN 1 mW TYP.(f=1 MHz, C_ =15 pF)
ORBEEMAIIE N 12 V-6V

FEHE (Top View)
OENMEIBEATEV: . —40 C~+85 C =

OLSTTL * 10 ¥ 7 £ 7 #Tkk Voo Ye As. Y, A Y,
O74LS04 X ¥ 2 L XF T 13 [_] [1—01 9 m

A

+PD74HC160,74HC161

uPD74HC160 DECADE COUNTER WITH ASYNCHRONOUS RESET
uPD74HC161 BINARY COUNTER WITH ASYNCHRONOUS RESET
CMOSEREIR

BE
OFNE [ |Ek7vy 7BEE 50 MHz TYP. (CL=15 pF)
CIERHREDN 2 mW TYP. (f=1 MHz C_ =15 pF)
OBMERME | 45 %X Vpp TYP.
CEBEEMBAHLV 12 V-6V
OBMEIREH LV - —40 "C~+85 °C

#BIEME (Top View)

Ripple

OLSTTL#10f8 I 5 4 7Tkt Voo o 0 e e e RMPros
O74L85160 or 74LS161 & o 8F 7L [1_6] Il—5| m m [1_2] m m [—]
1 1
. gla;;prle Qa Qe Qc Qb ENAB!—
VICERABRELTIUTDICO Sy 1
BEHBENET. ) r RESET L0AD
ENABLE
CLOCK D, De D¢ Dp P
74HC161:74HC163, | 1| ! ]

| 1
74AC161, 74AC163 Ll L] o] G e L el

RESET CLOCK. Da Dg Dc Dp ENl}BLE Vss



ME B O

1000 pF __ 1000 pF
o— 11| w iN |8
500 C', — Ca

SG.

21 Vee GND {7

L = I
»—o\o—E SW1 SW2 :6]—0/0—-
1 000 pF

— I—E out GND |5

Vec=+50 V210%

o
1 -
10009F7-7X;C25pF_]——cs_0_1Mn =2
7—7[7—_ 3 pF
7
*iQ2a3-7
|WHAAISE (Ta=—40~ +85°C,Vec =45 ~55V)

H B I x # MIN. TYP. MAX. | M f
B B & & lec mIE5E 9.0 14.0 19.5 mA
EERENLR foiuys Pw =-10 ~ +10 dBm 3.0 GH:
SEREN @2 boqure Pw=-14 ~-10 dBm 27 GHz
BEREM TR foiis Pwn =~10~ +8 dBm 05 GH:
BERENTR2 foLi2 Pw=—-14 ~-10dBm, +8 ~ +10 dBm 1.0 GHz
ANEBRAN Pon fn=05~ 1.0 GHz -10 ‘ +8 dBm
AHhRBR N2 Pua fa=1.0~27GH: -14 +10 d8m
AhDhEERNS Pwas fo=2.7 ~ 3.0GHz -10 +10 dBm
Hon K K Vour Ci=8pF 1.3 16 Ve-e
SWIAZTRE

LA Virs Vee Vee Vec v
SWIANRE

L Vi OPEN | OPEN | OPEN v
S wit 1’»‘ & Ve Voo Vee Vec v
S Wit PRE Viz OPEN | OPEN | OPEN | V




$514aaie (MICIETOEVRY Ta =4+25TC)

CIRCUIT CURRENT vs. SUPPLY VOLTAGE INPUT POWER vs. FREQUENCY
20 40 S
Vac=45~55V
etk T 20 A
< - 8
E ~
: / £ 0
»
10
R
- @ 20—
@ gr
= %
@ R
/ ~< -40
-60
0 2.0 4.0 6.0 0.2 0.5 1.0 2.0 5.0
|ERE Ve (V) ANEEN | (GHz)
OUTPUT SWING vs. FREQUENCY OUTPUT POWER vs. FREQUENCY
e - Te=40°C  x:Voc=55V
Pia=-10dBm ®:Vcc=5.0V
1.8 . . = A:Vec=45V
’E . . E _g
@
2 \ )
ra- 1.6 &
> \ -10
AN . /\.
g 1.4 3 Ny
R - ., : \y
x:Vec=55V H
®:Vec=50V
10 A:Vec=4.5V 14
0.2 0.5 1.0 2.0 5.0 0.2 0.5 1.0 2.0 5.0
AHBEEN f (GHz) AHOEE&E™  (GHz)
OUTPUT POWER vs. FREQUENCY OUTPUT POWER vs. FREQUENCY
-6
Ta=+25°C x_:Vcc-5.5V - T|-+85°C X:VOC-S.SV
Pia=—-10 dBm ®: Vcc = 5.0 V Pin=-10dBm ®: Vcc =5.0 V
- A:Vec=45V s A:Vec=45V
E -8 aE: -8
2 z
[e) o
* 10 * 10 SN
R H“"*N/D_:m: R <=
; ~TT :
.| 12 8 -2
R R
H H
-14 -14
0.2 0.5 1.0 2.0 5.0 0.2 0.5 1.0 2.0 5.0

AhEEM  (GHz) AHhREX f (GHz)



GN1021 Panasonic
£ LRLENF + 2 JUMESH £ RE 2

SHF# PR B /UHF# A MER

| =2

@S Cd, 3dB (f=1500MHz, 8V)
O=HS :26dB (3168 (F=1744MHz)

:19dB (7665 (F=1500MH z)
@At ©10dBm (10mW)
@I EEL&HHEHLLY 1 4~12V
@A L5 0Q8ER
@/ AHKELHRLICLW

B 2R XER (Ta=257T)

yREzs 4

4
2
3
4
5

nimininial

Item Symbol Value Unit 2  Input 7 Output
- 4 Vpp 11,12 : GND
TEET Vop 15 v | a1 NC SO-10A Package
ol % & i Ioo 80 mA B SEE8
SFHEEE Po 500 mW } Voo
Fr FLEIRE Tch 150 T 3 3
RIFIRE Tog —55~+150 T L wl o
RF[n = L | RF Out
P e
B RMAIFME (Ta=25C)

[tem Symbol Condition min. typ. max. Unit
EIEZ%: R Ioo Vpp=8V, Z=2Z,=50Q 20 40 70 mA
CWELEE S PG Vop=8V, [=1.5GHz, Z¢=2Z,=500| 16 19 22 dB
HEER NF Vep=8V, f=1.5GHz, Z¢=7, =500 3 4 dB
FAYL—a Iso Vop=8V, (=1.5GHz, Zs=Z,=500| 24 35 dB
eI v 7L s v LA Po Voo=8V, f=1.5GHz, Zg=2, =500 10 dBm
AN Vswr Vswri Vop=8V, 1=0.9~1.5GHz, Z;=7,=500 2.5 3.5
HHVowr Vswra Vpp =8V, £=0.9~1.5GH:, Z3=2,=50Q 2 3
PRE M Voo =8V, Zg=1, =500, [,=0.988GHz.{;=1GHz 8 B

Ay -7 KA}




PG (dB)

PG—f

Cpanilcs)

60 NF—f
¢ V=gV
50 s Tamstc
40 R
o)
30 : - /
" [
20 S
10 !
of
0 01 0.3 3
0.1 0.6 1 1.6 ik (GHz)
AR (GH z)
Po—Pu Intersept Point BEET-B%
24 40,
e Vep=8V Vap=8V 60
f==1.SGHz f,;=0.988GHz
Zs=Zy =300 % |p=16H: 4,
ut B g wzozzen 0
- ’ =
g o 4 = o '3 M
° i) % s <
S K 2o ] £ 10
R g " v/ !
w
£ - X~ Bu
) s 10
~16 5 eol /
-2 -8 ||
e T M S T =% =% -1 10 2 00 5 0 5
ANRA P (dBm) AHRS Pie (dBm) T (V)
% B X E #B (Ta=25C)
7.y) C(pF)
B & ¥ & ‘
4 ~
v, . |‘ T Tag BIEEM HEL#
I R o R N G N B A B N A
! (v) (V)| (we)
155106 001 a0 oo | TPl 6 | - | 15 1]
_55~
_»g;i{*ﬁ;x;&’ 155108 30 15 { 100 | 7%, ] 100 0 |- a0 1
B =R wF _RR~ !
155198 0 | 3 ! 100 | TP, 70 6 ) — |15 1]
26.0min 4 2max 26.0min
185108 F i T
BERAAYF 2 ITAA - ' s
. S
| “ | 2
g N w5 ]
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