NPN-PNP Page1of 9

One of the thingsthat people working with plc's get confused on isthe use of NPN and PNP device
and connections. Thanksto Terry Woods, for providing a very graphical and detailed explanation
of NPN/PNP.

The terms "SOURCING” and “SINKING” are RELATIVISTIC,
Whether something is "SOURCING” or "SINKING” depends on the
relative direction of the “"FLOW” of something between the two things

THING q THING
A

B
"THING-A” is providing a “"FLOW" of something to "THING-"B”
"THING-A”" is "SOURCING” and “"THING-"B” is "SINKING”
Think of it like, "Thing-A” is the top of a waterfall. "Thing-A” is the "SOURCE”.

"Thing-B” is the pool at the bottom of the waterfall. “Thing-B” is the “SINK”
...From Higher potential to Lower Potential.

THING THING
A B

"THING-B” is providing a "FLOW” of something to "THING-A”
"THING-B” is "SOURCING” and "THING-A” is "SINKING”

In this case, "THING-B” is the top of the water fall while
"Thing-A” is the pool at the bottom.

Terry Woods March, 2002
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In this particular part of Electronics, we DO NOT speak in terms of

@ "ELECTRON FLOW”, where current {electrons)
moves from Negative to Positive.

We speak in terms of what is called “"CONVENTIONAL CURRENT FLOW”
where the "FLOW” proceeds from Positive to Negative.

The Positive represents the higher potential while the
Negative represents the lower potential.

SE e
| |
Conventional Current Flow Electron Flow
—"SOURCING"—p == — ——"SINKING"—
AN

In this context, “SOURCING” means “From the Positive” whilke
“SINKING” means “To the Negative”

Terry Woods March, 2002

@”CDNVENTIDNAL CURRENT FLOW” is from Positive to Negative!

+],—
| I
*CONVENTIONAL FLOW” from “THING-A” to “THING-B”
THING-A” is “SOURCING” and “THING-B” is “SINKING”

| THING ) | THING |

I g I »B I

"CONVENTIONAL FLOW” from "THING-B” to "THING-A”
"THING-B” is “SOURCING” and “THING-A" is "SINKING”

| THING (_ | tHiNG |

I E h o I o B Yy

I Terry Woods March, 2882
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NO FLOW of any kind — -
¢
THING Y = gy THING
A B

+), = =
I 1
"CONVENTIONAL FLOW” from "THING-A" to "THING-B”. -

"THING-A” is "SOURCING” and “THING-B” is "SINKING”

et

THING V=1V¥ THING
A B

Terry Woods March, 2002
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NO FLOW of any kind -+
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"CONVENTIONAL FLOW” from "THING-B” o "THING-A”.
"THING-B” is “SOURCING” and "THING-A" is "SINKING”

T e
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THING v gvg THING

Tearry Weeods March, 2002
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NO FLOW of any kind . .
B W 1

THING PLC INPUT I‘

A This is a “Source or Sink” arrangement.

V=0V Iis f)?ical in most PLLC 5. Some Inputs
are "Source” only or “Sink” onlr. his
+ I e problem will be described later.
|
| ! I
"CONVENTIONAL FLOW” from “"THING-A” to PLC INPUT. i

"THING-A” is "SOURCING” and PLC INPUT is "SINKING”

F

. —

THLNG PLC INPUT
V=4V
- Terry Woods March, 2002
J_ ! I NO FLOW of any kind
—/t > v >
THING PLC INPUT I‘
A il This is a “Source or 5ink” arrange ment.
V=1V itis tyg:ical il:! mclvsf PL“F;F.k§’°m‘EI In hl.!i's
— I I + — qreproﬁll:ler;ewﬁlnbzodrexlr?be-:? E:lr;er. -

"CONVENTIONAL ALOW” from PLC INPUT to “THING-A”.
PLC INPUT is "SOURCING” and "THING-A" is “SINKING”

T ST

THING PLC INPUT
A ¥¥

Y =8y

Terry Weods March, 2002
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NPN
Not Pointing IN

Conventional Current Flow follows the Arrows

C=COLLECTOR PNP is the other
B = BASE guy, where the
E=EMITTER arrow IS Pointing IN.

The Arrow is always

In the following Figures, cnthiEai

the BASE is "ASSUMED”.

In “SWITCHING” applications, such as with a PLC Input or Output,
when the transistor turns ON, the connection between
the Collector and Emitter is essentially a short!

Terry Woods March, 2002
® =

“CONVENTIONAL FLOW” from FIELD DEVICE to PLC INPUT. -
FIELD DEVICE is “SOURCING” and PLC INPUT is “SINKING”

FIELD DEVICE
is ON —>
: Ae
NPN

FIELD DEVICE
is OFF

A
\ 4 NPN

If Field Device
...i1$ ON, then ¥ =1¥
...is OFF, then V=8V ™=

--1
'
'
'
'
'
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I---------G

Tearry Weeods March, 2002
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"CONVENTIONAL FLOW” from PLC INPUT to FIELD DEVICE.
PLC INPUT is “SOURCING” and FIELD DEVICE is "SINKING”

FIELD DEVICE
is ON

PNP

FIELD DEVICE
is OFF

If Field Device
..is ON, then V¥V = gV
...i5 OFF, then ¥ =1V =

Terry Woods March, 2082
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N PN SINKING OUTPUT

+1,—
||

"CONVENTIONAL FLOW” from LOADS to PLC OUTPUTS
LOADS are "SOURCING” and PLC QUTPUTS are "SINKING”

OM

v

If PLC OUTPUT

...is ON, then V¥V = gV
...is OFF, then V¥ =+V

P mEmoo e L
—_ 1_OUTPUT Is ON :
w .
LR DPENT NPN E :
COLLECTOR | A7 .
' :

]
1pouTPUTIs OFF_| )
el E ]
LOAD-"B" !
]
]
]
L ]

Tearry Weeods March, 2002
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PNP SOURCING OUTPUT
|

<+

|
"CONVENTIONAL FLOW” from PLC OUTPUTS to LOADS
PLC OUTPUTS are "SOURCING” and LOADS are "SINKING”

= ;
= 7 ouTRuTisoN

CoOM

i
|
:

A e
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: A
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|_OUTPUT is OFF 4.
w
LOAD-"B”

If PLC QUTPUT
...i5 ON, then ¥ =1V
...is OFF, then ¥ =gV

Temry Woods

March, 2062

3

P NP SINKING OUTPUT

e R |
|| 1
*CONVENTIONAL FLOW" from LOADS to PLC OUTPUTS -
LOADS are “SOURCING” and PLC OUTPUTS are “SINKING”
COM
FomE----—- - {).-.
e T~ GUTPUT is ON !
e\ AN '
LOAD-"A" M E PNP :
: AA !
:+0UTPUT isoff_|
ANN O '
y  loAD-E 3 WA \ 2%
|
If PLC OUTPUT '
...i$ ON, then ¥V = gV :
e e .
Terry Weods March, 2002
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N PN SOURCING OUTPUT

Y s

v

A

——

"CONVENTIONAL LOW” from PLC OUTPUT to LOADS
PLC OUTPUT is "SOURCING” and LOADS are "SINKING” oM

<

)
2+ OQUTPUT is ON

LOAD-"A”

bl

LOAD-"B”

If PLC OUTPUT
...i5 ON, then ¥ =1¥
_..is OFF, then V¥ = gV

E

AA
— OUTPUT is OFF 4.

NPN

Terry Weods March, 2002
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SINKING
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Eventually | hopeto makethisinto avideo or animation, that will be later though. Hope this helps

someone.
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