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E National Not Intended For New Designs

100250

Semiconductor T-52-30-07

100250 Fa—
Quint Full Duplex Line Transceiver

General Description Features R
The 100250 is a quint line transceiver capable of simulta- ™ Full duplex operation . :
neously transmitting and receiving differential mode signais @ Common mode noise imgrinity of 1V
on a twisted pair line. Each transceiver has a signal input L

Sin. a signal output SguT and two differential line inputs/
outputs L and L. Signals received from the lines Land L can
be stored in an internal latch. The line outputs are designed
to drive twisted pair lines. The ENABLE input is common to
all five transceivers.
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Ordering Code: sco sections - h
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Logic Diagram

052001
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Sie -— FIGURE 1. Interconnection of Two 100250 Circuits,
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Truth Table
E Sia Si Soa Sos L L
H X X Soa(n—1) Sogin—1) . .
L L L L L Up Uy
L L H H L (UL + Uy/2 (UL + Up/2
L H L L H (UL + Uy)s2 (UL + Up)/2
L H H H H Un U
H = HIGH Voltage Level U= —127v
L = LOW Voltage Level Uy = —027v
X = Don’t Care UL+ U2 = —o77v
n—1 = Previous State

* = Dependent on Sj5 and Sig

Functional Waveform
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(=3
0
|  Absolute Maximum Ratings
9_ Above which the useful life may be impaired. (Note 1)
If Military/Aerospace specified devices are required, Case Temperature under Bias (Tc) 0°Cto +85°C
please contact the National Semiconductor Sales Vee Pin Potential to Ground Pin —7.0Vto +0.5V
Office/Distributors for availability and specifications. input Voltage (DC) “ Vggto +0.5V
o " s .
Storage Temperature ~65°Cto +150°C Output Current (DC Output HIGH) i —50 mA
Maximum Junction Temperature (T,) +150°C Operating Range (Note 2)
DC Electrical Characteristics
VEg = —4.2V to —4.8V uniess otherwise specified, Voc = Voca = GND, Te = 0°C to +85"9 N
Symbol Parameter Min Typ [ Conditions
| Input HIGH Current S
H P ) ViN = ViHMax)
123 Power Supply Current —300 Inputs Open

DC Electrical Characteristics
VEg = —4.5V, Vcc = Veca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max } ‘Conditions (Note 4)
Vou Output HIGH Voltage 1025 | -—9s55 | —880 Vi # ViHMax)
VoL Output LOW Voltage 1810 | —1705 | —1620 GVt (Min) Loading with
VoHeC Output HIGH Voltage —1035 mv VIN = ViH(Min) 500 to —2.0V
VoLo Output LOW Voltage [ 1610 | my | O ViLMe
VKH Line Output HIGH Voltage | —370 ‘ "] No Load
VKL Line Output LOW Voltage —1400 - ‘1096zz s L Vin = ViHMax) OF ViL(Min)
VIH Input HIGH Voltage —1165 . sqe .| —880 Guaranteed HIGH Signal for All Inputs
ViL Input LOW Voltage —1810 S Guaranteed LOW Signal for All Inputs
L Input LOW Gurrent 050 1§ Vin = ViLiMin)

DC Electrical Characteristics =~ .0

Vee = —4.2V, Voo = Veca = GND, Tg = 0°Cto + 85°C (Note 3)

Symbol Parameter S - Min Typ Max Units Conditions (Note 4)

VoH Output HIGH Voltage ~ | . ~1020 4 ~870 MV | Vin = ViHMax)

VoL Output LOW Voltage "' 18104} 1605 | mv | O Vi Loading with
VoHe Output HIGH Voltage <1030 mv | Vin = ViHin) 500 to —2.0V
VoL Output LOW Voltage 1585 | mv | ©FViLMex

Vi Line Output HIGH Voltage | —350 —200 mv No Load

Vit Line Outgut LOW Voitags * | —1300 —990 mV | Vin = VidMax) OF ViLvin

Vin Input HIGHWge .- ] —1150 —870 mv Guaranteed HIGH Signal for All inputs
viL input LOW Voltage: ’ - —1810 —1475 mVv Guaranteed LOW Signal for All Inputs
I Input LOW Current 0.50 pA | ViIN = Vi
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—r
DC Electrical Characteristics §
VEE = —4.8Y, Vce = Vgea = GND, Te = 0°C to +85°C (Note 3) g
Symbol Parameter Min Typ Max Units Conditions (Note 4)
Vou Output HIGH Voltage —1035 —880 mv VIN = ViH(Max)
VoL Output LOW Voltage —1830 —1620 mv or Vi (Min) j Loading with
Vone Output HIGH Voltage —1045 mv ViN = Vinginy | 30010 20V
VoLc Output LOW Voltage —1610 mv or Vit Max}
VKH Line Output HIGH Voltage —400 —250 mv No Load
Vki Line Output LOW Voitage ~ 1500 ~1190 mv Vine = ViHMax) OF Vit i)
ViH Input HIGH Voltage —1165 —880 mv géuan::r;ﬁid"}::gzs
VL Input LOW Voltage — 1830 — 1490 mv gi;i:!:mfms
L Input LOW Current 0.50 A VIN = ViLivin

Note 1: Unless specified otherwise on individual data sheet
Note 2: Parametric values specified at —4 2V to —4.8BV

Note 3: The specified limits represent the “worst case” value for the parameter Since these “worst case” values normally accur at the temperature extremes,
additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges,

Note 4: Conditions for testing shown in the tables are chosen to guarantee oparation under “worst case™ conditiohs.

Ceramic Dual-In-Line Package AC Electrical Characteristics
VEE = —4.2Vio —4.8V, Vg = Veca = GND, Tg = 0°C to +85°C

Symbol Parameter Te = 0°C Tg = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
tpLH Propagation Delay ,
torL SitoL.L 1.1 24 1.1 24 1.2 2.6 ns Figures 2 and 4
tpLH Propagation Delay 3
tonL L Lto So 1.2 2.8 1,'2 29 1.3 3.0 ns Figures 3 and 5
tpLH Propagation Delay
tor Eto So 12 . 28 1.2 27 1.3 2.9 ns Figures 3and 5§
tTHL Transition Time .
trim 20% 10 B0%, 80% 10 20% 0.5 20 0.5 2.0 0.5 2.0 ns
s Setup Time L, L 1.3 1.3 1.5 ns Figure 3
ty Hold Time L, T 1.3 1.3 1.5 ns
Cerpak AC Electrical Characteristics
VEE = —4.2V1to —4.8V, Voo = Veca = GND, Te = 0°C to +85°C
Symbol Parameter Tg=0C Te = +25°C Tc = +85C | s Conditions
Min Max Min Max Min Max
tPLH Propagation Delay ,
topL SitoLL 11 2.2 1.1 2.2 1.2 24 ns Figures 2and 4
toLH Propagation Delay .
terL L LtoSo 1.2 2.6 1.2 2.7 1.3 2.8 ns Figures 3and 5
tPLH Propagation Delay 1.2 2.4 1.2 25 1.3 27 ns | Figures 3and 5
tpHL E to Sg
tTHL TFransition Time
trLh 20% 10 80%, 80% to 20% 0.5 19 Q.5 1.9 0.5 1.9 ns 3
ts Setup Time L, T 1.3 1.3 1.5 ns Figure 3
1 Hold Time L, T 1.3 1.3 15 ns
!
i
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Switching Waveforms

100250
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Notes: Sig = Lthen P = (U + Up/2,Q = UL R = Uy, S = (UL + Un)/2
Sig = Hthen P = Uy, Q = (UL + Up)/2,R = (UL + Up)/2,S = UL
FIGURE 2. S to Differential Line
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Notes: Sja = Lthen P = (U + Un)/2,Q = UL R=UxS= U+ Up)/2
Sia = HthenP = Uy, Q@ = (U + U/2,R = WL + Un2, S = U

1g 1s the mimmum time before the trangition of the enable that information must be present at the data input

th 1s the mimmum time before the transition of the enable that information must remain unchanged at the data input

FIGURE 3. Differential Line to Sg

} L, L loaded with another F100250
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Test Circuitry g

Vee
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= 3%

15 e
Notes: "
Veo Vooa = +2V, Veg = —2.5V
L1 and L2 = equal length 500 impedance nes.
Ry = 500 terminator internal to scope.
~ ‘g-couplir!g 0.1 uF from GND to Ve and Vee.
%+ Al unusidieUtputs are loaded with 509 to GND

11 ¢ 77 <7 O = fbaure and stray capactance < 3 pF.
i #;,- ik apg T terminated by 100250 or Thevenin equivalent,

500

" sigrllevels will be a percentage of ful swing if using

sguivalent network.
Ra = 9180, Rg = 5000, Rc = 2200, Rp = 71.50
for S = L.
) Ra = 2200, Rg = 71.50, Ag = 91Q, Ap = 5000
. for Sig = H.

TL/F/9876-13
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100250

500 500
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Notes:

Veo. Veca = +2V, VEg = —2.5V

L1 and L2 = equal length 5091 impedance lines.

Ay = 505 terminator internal to scope.

Decoupling 0.1 pF from GND to Ve and VEg-

Al unused outputs are loaded with 500 to GND.

C_ = fixture and stray capactance < 3 pF.
FIGURE 5. AC Te

ntial Line to Sop and Eto Sp
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