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ABSTRACT

This direction finding can find direction of the object and it will show the direction on
degree scale through the computer monitor. Its working system consists of two parts which is the
transmitter part and the receiver part. The transmitter part will send UHF signal modulated with
the lower-frequency signal while the receiver part will receive the signal by yagi antenna which
will rotate and receive the signal degree by degree , then this signal will be demodulated and
processed by microcontroller 8951 to find the direction of the maximum voltage signal and show
it on computer. In the real uses ,the transmitter will be installed near the object that we want to

find a direction .
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dasimiiidusunaednasuiadluns lsunsy ( program pulse input ) TuaanuesniIuAIW
o o @ It PRy 1 o
§1EPROM a5y luTnsaeuInsamesuaszga MCS - 51 Fimhearm i Tsunsumeludu
EPROM
© 1 PSEN ( Program Store Enable) mﬁmmﬂuammmaimmwamummmﬂwmﬂ
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8052/8032 ONLY

Te P10 bl 40 [JVCC
T2EX P11 2 39 [1P0.0 ADO
P1.23 38 [JP0.1 AD1
P13 4 37 [P0.2 AD2
P1.4]5 36 [1P0.3 AD3
P1.5C]6 35[1P0.4 AD4
Pi.60]7 34 [1P0.5 AD5
p1.78 33[JP0.6 AD6
RSTC} 9 32[3P0.7 AD7
RXD P3.0C}10 MCS-51 31 [JEANDD
TXD P31 1 30 [JALE/PROG
iNTO P3.2 12 29 [JPSEN
INT1 P3.3[]13 28 [OP2.7 A15
To P34 14 27[P2.6 Al4
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WR P3.6 ] 16 25[P2.4 A12
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XTAL2 (] 18 23[P2.2 A10
XTAL1 ] 19 22 P21 A9
VSS [ 20 21 [OP2.0 A8
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INSTRUCTION
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2.9.9 MsdumpIMaUUVIYNIHNVRI MCS-51
a d 1 4 A o Y < - g ot

asdumeslarunesaeynsuemsaidoniou ldavatevue  aeluuelnuativeslsl
v 9 gy v o A4 g1 A o ¢ Y
Foslianuaulaaed i maeiuizgaidenddeeiinuiiuszunlulasaoulnsamesnatwada
Wiy Tnuamsihauisnueiiasl

7 A a 1 4 = a 1t A 1
Tnain 0 wosadeasoynsy 8 da Msdeszideuseniiaziia lasdsiia DO venlifaun1au
1 1 1 1 g 1
RXD waz luiinsae start bit LAY A4 shift clock 119471 TXD (A3 % IN199§ CPU clock )
Jd 4 a a z.:'
Tram 1 wesedeensounsy 10 1 Yoya 8 1Ua .1 start bit , 1 stop bit HazaTaNLAsy
3 1 9 £ v oA
utdasausalunisaetaya Tavyuiy da SMOD
4 4 a 1 a a o

Tnaa 2 nesadeaiseynsy 11 Ualaodedoya 9 0@ , 1 start bit, 1 stop bit ( TBS Hyui

1 I~ [} @ t @
1 19ets parity Anmis 2 lumses uay sSudeya iy 1/32 waz 1/64 ¥e3 CPU

s A a 1 a ~
Tnaia 3 wosndea1sounsa 11 1 laodedoya 9 0a , 1 start bit, I stop bit tHiaw T1ua 2 un

Z .
Bua11nsa Jusyu SMOD taz OVER FLOW 910 lniues

2.10 nqu§ mswlasdayanuanenasnidluadnea laaly ADC 0808

ADC 0808 151 1C uuy CMOS #15u)asdayma Analog Hudonya Digital Afivuiavesio
ya 8 bit vAﬁamﬁﬁmumﬂiuLmu Successive Approximation fifamusnhunai Lmzﬂ'mu,ﬁmma
qauag ADC 0808 { Analog input 914 8 Channel Feernnsoadesuduyaa Analog idosnisutauiiy
9

o310 Digital 1409 8 Fosdnyanas Taviivn Multiplex Tumsifien Analog Input 8¢ 3 ¥1 Ao ADD A ,

ADD B, ADD C , fegthiflulassadranioluves ADC 8008

Block Diagram

START cLocK

a1
(o—' | | ENO OF CORVERSION
’ | CONTROL & TIMING I < (INTERRUPT
| |
o | l |
O—] 8 CHANKELS : :
1 ANALOG INPUTS — MyLHALEXING
o—1  swTcHES SAR. :
—o
Ot
: COMPARATOR : i —
Rl —o
o sTate® | o
! ouTPUT 1617 OUTPUTS
i | LATCH o
S 1 | BUFFER [ O
(} | { o
: SWITCH TREE ;
: | i
34(T ADORESS | O——l 1R
= e == |
w [
AKD
ADORESS el | 1
DECODER
LATCHENABLE 2668 RESISTOR LADDER ﬁf:o?;i‘:g:]g
| |
1 l «[ b e i e 1 1

Vee  GND  REF(+) REF(-) OUTPUT
ENABLE

51l 225 uerasgl Tassad1eves ADC 0808
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= o aa g a
ﬁ?uWﬁﬂLﬂaUuL‘ﬂuﬁﬂJumuqmﬂﬂﬂ@allﬂaq S UN

' lailosys e + 15 LSB uay + 1 LSB

unasine W S vDC

8 Channel Analog Input tt8% Multiplex With Latch Control Logic

dwlumsae e —20° C to +85° C 158 -55° C to +125° C

Latched TRI — STATE Output

AAYMZYDY ADC 1LY Successive approximation Register (SAR) Tay ADC moluduuuy

256R Ladder Network 1a8#1%4 Switch Tree Iﬂﬂﬂ’mﬂw 970 SAR Register Ladder and Switch Tree

CONTROLS FROM S.A.R.

1

REF(+) O—

Py

t i

14R

%R

[T

~—
N~—

T0
COMPARATOR
INPUT

REF(-) O——

gﬂﬁZ.ZG LEAIDNH AZU09 ADC LUU Successive Approximation Register

Dual-In-Line Package

IN3—{1

IN4—2

INS—{3

IN6—{ 4

IN7—{5

START—{6

goc—7

2758

OUTPUT ENABLE—9
cLock—{10
Vee—{11
Veer (+) 112
GND—13
277 1e

—IN2

L IN1
—NO

— ADD A
— ADD B
— ADD C
— ALE
—271WsB
| -2

| -3

| -4

— 27858

— Veer (7)
._2“6

51l 227 fugtuerasv1ves IC ADC 0808
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2.10.1 NISMIUYD9U1 ADC 0808
INO - IN7

@

v Analog Signal fieusaredamias Analog 14 8 dya st ADD AB taz C 15uan
Multiplex ﬁmumum Analog Input ﬁWNﬁ&j@Gﬂ1§LLﬂaﬁﬁmuﬂJu1m Analog to Digital
ALE (Address Latch Enable )

I input Afudeyanauiie Latch {oa%u11A 3 bit fiv1 ADD A , ADD B, ADD C , 1ito 1
113 Multiplex
START

W input rilesudamnalums START 1 ACD 0808 shamlunsudas Tyayas
Analog 1w Digital 2° -2 ifua1vesteya Digital viua 8 a
OE ( Qutput Enable )

dhuiinsuquioya Digital v 8 T 31desn1379s Wa0ANII Output 103 ADC
0808 1150 l1J
EOC (End Of Conversion )

i Output fezdsdayganiteuoniimssiamves ADC 0808 finurlastoyaiatands
wiede91nTassad19ves ADC 0808 9L ADC 0808 5} Analog input 94 8 Channel fid1N50d®
Analog Signal iftefiozur/auily Digital 8 1 ‘1684 8 Channel wazlums Multiplex Channel #9241

asudas idvsimuadeyavuia 3 da 1¥FU¥1 ADD A, ADD B, ADD C, §ean5197i 2.7

SELLECTED ADDRESS LINE

ANALOG CHANNEL

O

B

>

INO
IN1
IN2
IN3
IN4
INS
ING

jani s ol = o B« s T o o e o
==l e B e = T = = o B
o B o > N = - I B = » B o

IN7

! a 6w v a & o
(mﬂﬂﬁ 2.7 Liﬁﬂd@uﬂﬂiﬂ‘ﬂ5‘L|ﬂ1§3Jﬁ1ﬁL‘Wﬁﬂ°]f



(=]
wn

5. Output Y83 ADC 0808 Tagll 3 a01ue lavindAvzeganiue High Impedance Fufuin
doamisli ADC uansfoyasenms o Aldfleouiaduaniivt Ouput Enable &
Output Sauaasafeyaiiifiu Digital vonunlag Output diaasATMIIN AT fuag
funnunivesiaguanfitlonls#fian OF (Output Enable)

9
Tunsiin 19911 2995 A/D Converter 150602995 18 @951

Vee
Ms8

e e REFD REFERENCED T0
VREF(+) out EFES
O— w7 GROUND
viw{o— ¢
:
O tng
Vo
r REF(-) Lss Qput = 'v»—L
MR s 475V £ Vo = 525V

ADCOBOE

d‘ e A
g1l 229 sevumsulasuuiudasdau
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0 68 72 56 144 255 216 84 288 201
51 74 51 146 255 |28 68 |20 201
4 38 76 51 148 255 220 51 292 175
6 24 78 38 150 255 222 34 294 148
8 17 80 21 152 246 224 17 296 101
10 6 ) 17 154 224 226 0 298 81
12 0 84 17 156 175 228 0 300 68
14 0 86 17 158 124 230 0 302 51
16 0 88 6 160 124 232 0 304 42
18 0 90 0 162 118 234 0 306 34
20 0 92 0 164 101 236 0 308 17
22 0 94 0 166 82 238 0 310 0
24 0 96 0 168 63 240 0 312 0
26 0 98 0 170 40 242 0 314 0
28 0 100 0 172 42 244 0 316 0
30 0 102 6 174 94 246 0 318 0
32 0 104 3 176 170 248 0 320 0
34 0 106 14 178 125 250 0 322 0
36 0 108 38 180 51 252 0 324 0
38 0 110 51 182 34 254 51 326 0
40 48 112 51 184 17 256 38 328 0
42 100 114 68 186 140 258 51 330 0
44 151 116 74 188 101 260 51 332 0
46 146 118 87 190 86 262 51 334 0
48 151 120 98 192 64 264 75 336 0
50 108 122 124 194 51 266 89 338 0
52 101 124 156 196 63 268 101 340 0
54 101 126 175 198 51 270 114 342 0
56 101 128 194 200 34 272 125 344 0
58 116 130 232 202 17 274 150 346 0
60 124 132 255 204 30 276 175 348 0
62 118 134 255 206 46 278 201 350 0
64 98 136 255 208 51 280 234 352 0
66 84 138 255 210 68 282 255 354 0
68 76 140 255 212 75 284 234 356 0
70 62 142 255 214 118 286 216 358 0
72 56 144 255 216 84 288 201 360 0
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Pattern comparision of 1 and 2 Yagi-Uda antennas

330 /7*\ 30 l Yagi-Uda antenna —-

2 Yagi-Uda antenna  —

a 4 a v o
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diation patterns of 6 elements Yagi-Uda antenna with
¢’and 180 phase difference.
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attern comparision of 2 Yagi-Uda antennas with
different phase excitations
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T1s5un53 assembly (8951)

)

REG _BO:
REG_BI:
REG B2:
REG _B3:

Data
DS 8
DS 8§
DS 8
DS 8

= 3ok ok ok sk ok ook ok sk ok ok 5 ok ok ok ok Sk 3k ok ok 3K ok ok ok ok 3k ok ok ok ok 3k 3k ok 3k 3K 3k ok ok ok 3k 3k 3k 3K ok ok 3k ok sk sk ok Kk ok
>

<%k

)

Defind Variable X%

= 3ok ok sk ok ok ok ok ok ok ok ok ok sk sk ok ok sk 3k ok ok sk ok ok ok ok 3k ok ok 3k ok 3K ok ok ok ok ok 3k 3k 3K ok ok sk ok ok ok sk ok ok sk sk ok
>

MAXSTEP EQU 200

= 3ok ok ok ok ok sk ok ok sk ok ok ok sk sk 3k ok ok ok sk ok sk ok ok ok ok 3k ok ok ok 3k ok 3k ok ok ok ok 3K ok ok ok 3k ok ok sk ok ok ok ok ok ok kK
k)

< kk

3

o

)

<k

>

<%k

3

-k

>

< k%

)

- k%

>

-k %k

bl

- kK

3

< kK

)

e k%

)

k¥

El

- k%

>

<%k

>

<k kK

3

k%

)

<%k

>

-%k%k

3

kXK

>

Kk

>

-k

>

<%k

)

Defind Variable e
RO for ADC0808 Data IN *%x
R1 for Loop Count 200 Loop wx
R2 for P1 Lower Bits ok
R3 for P1 Higher Bits *E
R6 for Low byte Delay Loop *x
R7 for High byte Delay Loop *&
PO for Data Input Port wx
P2.0 for OE =
P2.1 for. Start *¥
P22 for End of convert *x
P23 for ATOD Clock 464kHz **
P24 for Zero ANGLE *k
P1.0 to P1.3 for steping motor ¥
P1.4 for End Of Program *¥
P1.5 for *k
P1.6 for 1 Record Sennd *¥
P1.7 for LED Toggle Step e
R2 for **
R3 for x%
ACC for *x
B for **

« 3ok ok ok ok ok ok ok ok sk ok ok ok 3k ok ok ok ok oK ok ok 3k ok ok 3k sk ok ok ok ok ok 3k 3k ok ok ok 3k ok ok ok ok ok ok ok ok ok ok oK oK ok K oK
b

:PAGE

MUX EQU P2
ADC_CLK EQU P2.3
Z ANG EQU P24
DRMOTOR EQU P1
ADCIN EQU PO
VALUE EQU 08H
COUNT EQU 09H
START EQU P2.1
OE EQU P20
EOC EQUP2.2



Interupt Routine

ORG 000H ; Power On Interupt
LIMP Init System

ORG 00BH ; External#0 interrupt
LIMP GEN_ADC CLK
RETI

ORG 023H

CLR TI ; serial port interrupt
CLR RI

RETI ;

ORG 100H

First Time Initial e

Init_System: NOP

DINZ R6,$
DINZ R7Init System ; Delay 65536 Times

MOV  SP#40H ; Point Stack to 40h
MOV PCON,#00H
MOV SCON,#40H ; Serial Port Mode#1
MOV TMOD#22H ; Timer#1 Mode#2 (Auto Reload 8 Bit)
; Timer#0 Mode#2 (Gen ADC Clock )
; MOV TH1,#0FBH ; Constant of timer for 9600 bps
MOV THI1#0FDH ; Constant of timer for 9600 bps
; (Clock 11.059 M,Smod = 0)
MOV THO#0FOH ; Constant of timer for S8KHz
MOV THO#0FFH ; Constant of timer for S8KHz

(Clock 116K/2)

>

SETB TRO ; Start Timer#0 Gen Clock
SETB TRI1 ; Start Timer#1 Gen Board Rate
MOV IE#92H ; Set Interupt From Serial& Timer#0

MOV MUX#0FFH

Prog:

Progl:

End Of Initialize

MOV SBUF,#02H  ; Sent SOT To Serial

MOV MUX#00H ;P2 IS USED TO MULTIPLEX
MOV DRMOTOR#00H ;P1IS USED TO DRIVE MOTOR
MOV ADCIN#0FFH ;P0IS USED TO IN PORT
MOV COUNT#MAXSTEP
LCALL FindOD



MOV SBUF#42H ; Sent'B' To Serial
MOV  COUNT,#MAXSTEP

LCALL REALSTEP ‘

MOV SBUF#03H ; Send EOT to Serial
LCALL DELAY

SETB P14

LIMP §

=3 sk sk okok sk ok ok ok ok sk ok ok 3k 3k 3k 3k 3k ok ok ok 3k ok ok ok 3k sk ok ok 3k 3k ok 3k ok 3k 3K ok 3K ok ok 3 ok ok %k ok ok ok ok ok k ok ok
3

;¥ Step To Find Beginning Point *

>

;¥ Step left until 0 and right until 1 *

s
+ Sk ko sk ok ok ok ok ok ok oK 3K ok 3k ok Sk 3 ok 3k 3k ok 3 3k ok ok ok ok ok ok oK ok 3k 3k 3k 3k ok ok ok 3k 3k ok 5K 5k 3K ok ok ok ok sk sk ok 3k
2

FindOD: LCALL R Left

SETB P14

SETB Z ANG

JB  Z ANG,FindOD ; Rotate Left Untill P2.4 =0
FindlD: LCALL R Right

CLR P14
SETB Z ANG
JNB Z_ANG,Find1D ; Rotate Left Untill P2.4 =1
SETB P1.5
FindExit: RET ; Return To Main Prog

=3 sk sk ok ok ok ok ok ok ok ok ok ok ok 3k 3k 3k sk ok sk sk ok ok ok ok ok ok 3K ok sk ok 3k 3k 3k 3k ok 3K 3k ok 3k ok ok 3k ok ok 3K ok %k K ok ok K K ok
3

% Step LEFT & Right Sub Routine ¥

>

= 3ok ok s ok ok ok ok ok ok ok ok 3k ok ok ok ok 3k sk ok 3k ok ok 3k ok ok 3k ok ok 3k ok 3k 3k ok oK ok ok 3k 3k oK 5k 3k ok ok ok ok ok 3k 3K ok ok %k %k
)

R Left: MOV A#01H
LCALL Step Out
LCALL DELAY
RL A
LCALL Step Out
LCALL DELAY
RL A
LCALL Step_Out
LCALL DELAY
RL A
LCALL Step Out
LCALL DELAY
RET

R_Right: MOV A#08H
LCALL Step Out
LCALL DELAY
RR A
LCALL Step Out
LCALL DELAY
RR A



LCALL Step Out
LCALL DELAY
RR A

LCALL Step Out
LCALL DELAY
RET

-******************************************************
9

3k DRIVE MOTOR 1 Step *
;******************************************************
Step_Out:

ANL A#0FH ; LowerBits

ANL DRMOTOR #0FOH ; Higher Bits

ORL DRMOTORA

RET

‘************************************************************
H]

o "REALSTEP" START MOTOR *

bl

;* AT 0 DEGREE UNTILL END AT 360 DEGREE *

3

-************************************************************
b

REALSTEP: MOV COUNT#MAXSTEP ;:COUNT 200 STEP
REALSTEPI:
DINZ COUNT,REALSTEPI1
SIMP EXIT REAL
REALSTEPI1:
MOV SBUF#01H :SEND CONTROL CODE
MOV R7#01H
LCALL LOOPI

CLR C

MOV A #MAXSTEP+30H

SUBB A,COUNT

MOV SBUFA ;Send STEP-COUNT +30 TO SERIAL

LCALL STEPI

LCALL CHANGE

LCALL SEND_VALUE

SETB Z ANG

JB  Z_ANG,REALSTEPI ; Loop Untill P2.4 =0
REALSTEPO:

DINZ COUNT,REALSTEP01

SIMP EXIT REAL

REALSTEPO1:
MOV SBUF#01H ;SEND CONTROL CODE
MOV R7#01H
LCALL LOOPI
CLR C
MOV = A #MAXSTEP+30H



SUBB A,COUNT
MOV SBUFA ;Send STEP-COUNT TO SERIAL
SETB PL6
LCALL STEPI
CLR Pl6
LCALL SEND VALUE
SETB Z ANG
JNB Z ANG,REALSTEPO : Rotate Left Untill P2.4 = 0
EXIT REAL:
RET
CHANGE: PUSH B
MOV C,ACC.0
MOV B.7,C
MOV C,ACC.1
MOV B.6,C
MOV C,ACC.2
MOV BS5C
MOV C,ACC.J3
MOV BA4,C
MOV C,ACCA4
MOV B3,C
MOV C,ACC.S
MOV B.2,C
MOV C,ACC.6
MOV B.LC
MOV C,ACC.7
MOV B.0,C
MOV AB
POP B
RET
SEND_VALUE: PUSH ACC
SWAP A
ANL A#3FH
ORL A #30H
MOV SBUF,A ;Send ADC-DATA Hi-Byte TO SERIAL
MOV  R7#01H
LCALL LOOPI1
POP ACC
ANL A#3FH
ORL A #30H
MOV SBUF,A ;Send ADC-DATA Low-Byte TO SERIAL
MOV R7#01H
LCALL LOOPI
RET

STEPI:
LCALL R Right
READ:  SETB START



NOP
NOP
NOP
; MOV R7#01H ; Delay 255 Loops
; LCALL LOOPI
CLR START
READ EOC: SETB EOC
JNB EOC,READ EOC
OUT OE: SETB OE
NOP
NOP
NOP
; MOV R7#01H ; Delay 255 Loops
; LCALL LOOPI1
READ_ADC: MOV ADCIN#0FFH ; SET Port TO INPUT
MOV A ADCIN
CLR OE
RET

-******************************************************
3

o "RESTOP" STOP ROTATE ¥

3

-k *

b}

-******************************************************
s

RESTOP: MOV VALUE#00H
MOV  DRMOTOR #00H

-******************************************************
s

;¥ GEN 464 kHz CLOCK Out To Port 2.3 *

«%k *
E)

~******************************************************
>

GEN_ADC CLK:
CPL ADC CLK
DINZ R5,Exit_Gen
CPL P15
Exit_Gen:
RETI

DELAY: MOV R7#040H ;Delay 32 * 256 Loop

LOOP2: MOV R6#0FFH
LOOP1: NOP
NOP
NOP
DJINZ R6,LOOP1
DINZ R7,LOOP2



CPL P1.7
RET
END
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Dim Maxvalue As Integer
Dim Maxindex As Integer
Dim InBuf As Variant

Private Sub cmdexit Click()
Unload frmMainProgram
End Sub

Private Sub Commandl Click()
Dim Item As Integer

With frmMainProgram.MSChartl
' Displays a 3d chart with 8 columns and 8 rows
' data.
' .chartType = VtChChartType3dBar
.ColumnCount = 1
-RowCount = 200
' For Column = 1 To 8
For Row = 1 To 200
! .Column = Column
.Row = Row

.Data = 0
i Listl.AddItem "Item " & Row & " = " g .Data
' Row * 10
Next Row

Next Column
Use the chart as the backdrop of the legend.
.ShowLegend = True

.EditCopy
.SelectPart VtChPartTypeLegend, index1,
index2, index3, index4
.EditPaste
End With
Listl.Clear

I . R T

End Sub

Private Sub Command2 Click()
MSComml.Output = Chr (1) 'Start of Text
While Len (Text2) > 0
MSComml.Output = Left (Text2, 1)
Text2 = Right (Text2, Len(Text2) - 1)
Wend
' MSComml.Output = Chr(3) 'End oi Text

End Sub

Private Sub Form Load()

Dim Instring As Variant

Dim Vecter, Density As Integer
' Open the port.

MSComml.PortOpen = True
End Sub

Private Sub Form Unload(Cancel As Integer)
MSComml.PortOpen = False

End Sub

Private Sub MSComml OnComm ()
Dim InIndex, InValue, MyLen As Integer

.SelectPart VtChPartTypePlot, indexl, index2, index3, index4



Text3 = MSComml.InBufferCount

InBuf InBuf + MSComml.Input

MyLen = Len (InBuf)

Do While MyLen > 0
Select Case Asc(Left (InBuf, 1))
Case 2:

Label2.Caption = "LINK"
MyLen = MyLen - 1 i
InBuf = Right (InBuf, MyLen)

il

Case 3
Label2.Caption = "Max =" g Maxvalue & " step = " & Maxindex * 360 / 20¢
MyLen = MyLen - 1 :
InBuf = Right (InBuf, MyLen)

Case 1:
If MyLen > 3 Then
InIndex = Asc(Mid (InBuf, 2, 1)) - 48 ' Convert Step-Count to
InValue = ((Asc(Mid (InBuf, 3, 1)) - 48) * 16) + (Asc (Mid (InBuf, 3, 1)) - 48)

If Maxvalue < InValue Then
Maxindex = InIndex
Maxvalue = InValue
End If
MyLen = MyLen - 4
InBuf = Right (InBuf, MyLen)
MSChartl.Row = InIndex
MSChartl.Data = InValue
Listl.AddItem "Item " & InIndex & " =" & InValue

Else
For I = 1 To MyLen
If Asc(Mid(InBuf, I, 1)) < 10 Then
MyLen = MyLen - I
InBuf = Right (InBuf, MyLen)
End If
Next
End If
Case Else:
MyLen = MyLen - 1
InBuf = Right(InBuf, MyLen)
End Select
Loop
Textl = InIndex
[f
Sub
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(KILO-OHMS) -

RESISTANCE

10240

o o N o

10 10

a oo N ®

Q=40
BW = 0025 fo
GAIN = [0
QST
QN
BE78
QJD
] :
2 s 4 8 6 7 8 910 2 567891°j

10

K PARAMETER

5N 2 AsAT R1- R4 A1 Q = 40 , Gain = 10

10



hilips Semiconductors

Product specification
S T G

EATURES PINNING
Low cost PIN DESCRIPTION ’
High power gain. 1 | collector e L
2 | emitter ——
ESCRIPTION 3 base 8033
ilicon NPN general purpose
ansistor in a SOT54 (TO-92) Marking code: PSHIO.
ackage. PNP complement is the
PSH81. Fig.1 SOT54.
UICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
cBO collector-base voltage open emitter - 30 \
'cEO collector-emitter voltage open base - 25 WV
EBO emitter-base voltage open collector - 3 \Y%
tot total power dissipation Ts =25 °C; note 1 - 1 W
j junction temperature - 150 °C
FE DC current gain Vece=10V;Ilc =4 mA 60 -
& collector-emitter feedback capacitance |Veg=10V; Ig = 0;f= 1 MHz - 0.7 pF
b collector-base feedback capacitance | Vcg = 10 V; le=0;f=1MHz 0.35 065 |pF
transition frequency Vee=10V, g =4 mA; 650 - MKz
f=100 MHz; T mp = 25 °C
Ce collector-base time constant Vee=10V, Ic =4 mA; - 9 ps
f=100 MHz; Tamp =25 °C
te .
Ts is the temperature at the soldering point of the collector lead, 4 mm from the body.
MITING VALUES
accordance with the Absolute Maximum Rating System (IEC 134).
' YMBOL PARAMETER CONDITIONS MIN. | MAX. | UMIT
“BO collector-base voltage open emitter - 30 \
EO collector-emitter voltage open base - 25 Vv
'BO emitter-base voltage open collector - 3 v
collector current (DC) - 40 mA
't total power dissipation Ts = 25 °C; note 1 - 1 W
g storage temperature -65 +150 |°C |
junction temperature - 150 °C
e

Ts is the temperature at the soldering point of the collector lead, 4 mm from the body.

8 Aug 27



hilips:Semiconductors Product:specification

NPN 1 GHz general purpose switching transistor MPSH10
HERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
th j- thermal resistance from junction to soldering point note 1 125 KW
thj-a thermal resistance from junction to ambient 250 KW
ote

Ts is the temperature at the soldering point of the collector lead, 4 mm from the body.

HARACTERISTICS

= 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
(BR)CBO collector-base breakdown voltage open emitter; Ic = 100 yA; [ =0 30 - v
(BR)CEO collector-emitter breakdown voltage openbase;Ic=1mA;lg=0 25 - WV
(BR)EBO emitter-base breakdown voltage open collector; Ig = 10 uA; Ic =0 3 - Vv
CEsat collector-emitter saturation voltage lc=4mA; Ig=0.4 mA - 0.5 LY,
BEon base-emitter ON voltage Vee=10V;lc =4 mA - 095 |V
“BO collector-base cut-off current Veg=25V;lg=0 - 100 |[nA
BO emitter-base cut-off current Veg=25V;Ic=0 - 100 mA
FE DC current gain Vee=10V;Ilc =4 mA 60 -

- collector-emitter feedback capacitance |Veg=10V; g =i, =0;f=1 MHz - 0.7 oF
b collector-base feedback capacitance Veg=10V;lc=i.=0;f=1 MHz 035 |065 |pF

transition frequency Vee=10V; Ic =4 mA; 650 |- MHz
f=100 MHz; Tymp =25 °C
Ce collector-base time constant Veg=10V; Ic =4 mA; - 9 Ps
f=100 MHz; Tamp =25 °C

8 Aug 27
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hilips Seiniconductors Product specification .+

NPN 1 GHz general purpose switching transistor MPSH10
MRA154 MRA156
100 ~10
\ZT b11
(mS) (mS)
80 -20
. 911
60 \\ _30 |-a-1000 MHz
N N
o ﬁt\\\'\ \ 700
40 A\ N —40 \
NI .-
\100 200 100
20 -50
AN
N
%02 £ (MH2) 108 _600 20 40 60 80 100

Veg =10V Ic= 4mA.

Fig.2 Common base input admittance (Y4¢) as a
function of frequency.

g11 (mS)

Ves=10V; Ig= 4 mA.

Fig.3 Common base input admittance (Y44).

MRA155

70
Y21

N B
(mS)
- )<\ b21
» AN

10 N
N

-10
N
AN
N
-30
102
f (MHz)

Veg =10 V; g = 4 mA.

Fig.4 Common base forward transfer admittance
(Y21) as a function of frequency.

MRA157
60
bo1 200 400N,
(mS)
50 100 L 600 —
7uo\
! ‘\
40 ‘\
AN
30 1000 MHZ\
20
10
=70 -50 -30 -10 10 30
g24 (mS)

Ve =10V, ic=4mA.

Fig.5 Cemmon base forward transfer admittance
(21).

98 Aug 27




hifips Semiconductors Product specification

NPN 1 GHz general purpose switching transistor MPSH10
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hilips Semiconductors

Product specification j’

NPN 1 GHz general purpose switching transistor MPSH10
ACKAGE OUTLINE
’lastic single-ended leaded (through hole) package; 3 leads SOT54
I I -‘—1—‘7{0
1
r‘A l L
b
f Sl §
— el
f ==y
T

0 25 5mm
| I B RS S |
scale
MENSIONS (mm are the original dimensions)
UNIT | A b by c D d E e eq L | LM
52 048 | 066 | 0.45 48 1.7 42 145
™M | 50 | o040 | o056 [040 | 44 | 14 | a5 | 254|127 | 135 | 25
te
Terminal dimensions within this zone are uncontrolled to allow for flow of plastic and terminal irregularities.
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC EIAJ PROJECTION RSHEGATE
SOT54 To-92 sC-43 = @ 97-02-28
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