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 1.        1.       2.        3.         (http://www.renesas.com) 4.      5.         6.       7.   8.    
HD29051
Dual Differential Line Drivers / Receivers with 3-state Outputs
ADJ-205-027A (Z) 2 1993.03
HD29051 16
EIA
RS-422A / 423A 2 "H"
/
IOH = -40 mA IOL = 40 mA
(Typ. 50 mV) -7 +12 V 200 mV
HD29051
Input A L H X
Enable H H L
Output Y L H Z
Output Z H L Z
Differential Input A-B VID 0.2 V -0.2 V VID H L X Z ? High Low VID 0.2 V -0.2 V
Output Y H ? L
R1B 1 R1A 2 R1Y 3
D1 Enable
16 VCC 15 D1A 14 D1Y 13 D1Z 12
D2 Enable
4
R2Y 5 R2A 6 R2B 7 GND 8
11 D2Z 10 D2Y 9 D2A
(Top view)
2
HD29051
*2 A, B* * *4 *
5 4 3, 4
VCC VIN VID IO VIE VIN *
5, 6
7 25 25 50 5.5 5.5 -1.0 0 -65 +7.0 70 +150 2
V V V mA V V V
VO Topr Tstg
1. 2. 3. 4. 5. 6. Z GND
Min VCC * * *2 1. 2.
1 1
Typ 5.0 -- -- -- -- 25
Max 5.25 12 6.0 5.25 5.25 70 V V V V V
4.75 -7.0 -6.0 0 0 0
VIC VID VIE VIN Topr
3
HD29051
DC
(Ta = 0 Min VIHD VILD VIKD VOHD VOLD I OZD 2.0 -- -- 2.5 2.4 -- -- -100 -100 I O(off) I ID I IHD I ILD VOC  VOD 
2
+70 )
Typ -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Max -- 0.8 -1.5 -- -- 0.45 0.5 100 100 -100 100 100 20 -360 0.4 -- 0.4 -150 mA VCC = 5.25 V, VO = 0 V V V V VCC = 4.75 V, I I = -18 mA VCC = 4.75 V, I OH = -20 mA
-- -- -- -- -- -- 2.0 -- -30
VCC = 4.75 V, I OH = -40 mA VCC = 4.75 V, I OL = 20 mA VCC = 4.75 V, I OL = 40 mA A VCC = 5.25 V, VO = 0.5 V Enable = 0.8 V VCC = 5.25 V, VO = 2.7 V Enable = 0.8 V VCC = 0 V, VO = -0.25 V VCC = 0 V, VO = 6.0 V A VCC = 5.25 V, VI = 5.25 V VCC = 5.25 V, VI = 2.7 V VCC = 5.25 V, VI = 0.4 V V
VOD  *1 I OSD
Min VTHR *
2
Typ -- -- -- -- -- -- --
Max 0.2 -- 1.0 -0.8 -- 0.45 -85 V V VO VO 2.7 V, -7.0 V 0.45 V, -7.0 V VCC VCC VIC VIC 12 V 12 V
-- -0.2
I IBR VOHR VOLR *
1
-- -- 2.7 -- -15
mA VIN = 12 V, 0 V VIN = -7 V, 0 V
5.25 V 5.25 V
VCC = 4.75 V, I O = -400 A VID = 0.4 V, -7.0 V VIC 12 V VCC = 4.75 V, I O = 8.0 mA VID = -0.4 V, -7.0 V VIC 12 V
I OSR
mA VCC = 5.25 V, VO = 0 V, VID = 3.0 V
4
HD29051
Min I CC 1. 2. 3. VCC =5 V, Ta = 25 2 GND --
Typ 55*
3
Max 80 mA VCC = 5.25 V GND 1
(Ta = 25C, VCC = 5 V) Min t PLHD t PHLD t SKD* 1 t ZHD t ZLD t HZD t LZD -- Typ -- Max 20 ns CL = 30 pF, RL = 75  RL = 180  -- -- 20 RL = 180  -- -- 4 ns RL = 180  -- -- -- -- -- -- -- -- 20 35 20 25 ns ns VCC GND VCC GND 2 VCC GND VCC GND VCC CL = 30 pF, RL = 75  CL = 30 pF, RL = 75  CL = 30 pF, RL = 75  CL = 30 pF, RL = 180  CL = 10 pF, RL = 75  CL = 10 pF, RL = 180  GND 1
Min t PLHR t PHLR 1. t SKD = t PLHD-tPHLD -- --
Typ -- --
Max 40 40 ns CL = 15 pF CL = 15 pF 3
5
HD29051 DC
 VOD 2 
VOC
- -
6
HD29051
1. tPLHD, tPHLD
 Zout = 50  
1. CL
-1
tr Input A 10 % t PLHD Output Y 90 % 1.3 V 90 % 1.3 V
tf 3V 10 % t PHLD VOH 1.3 V 1.3 V VOL t PHLD t PLHD VOH 0V
Output Z
1.3 V t SKD
1.3 V t SKD VOL
1. t r = t f = 6 ns 2. PRR = 1 MHz, duty cycle 50%
7
HD29051
2. tZHD, tZLD, tHZD, tLZD
Zout = 50 
1. CL 2. t ZHD
t HZD
GND
75 
-2
tr Input Enable 10 % t ZHD 90 % 1.3 V 90 % 1.3 V
tf 3V 10 % t HZD 0.5 V VOH VOL 0V
1.3 V
Output
t ZLD
t LZD VOH 1.3 V 0.5 V VOL
1. t r = t f = 6 ns 2. PRR = 1 MHz, duty cycle 50%
8
HD29051
3. tPLHR, tPHLR
Zout = 50 
1. CL
-3
tr Input A 10 % t PLHR Output Y 90 % 1.5 V 90 % 1.5 V
tf 3V 10 % t PHLR VOH 1.3 V 1.3 V VOL 0V
1. t r = t f = 6 ns 2. PRR = 1 MHz, duty cycle 50%
9
HD29051
"H" 5 4 3 2 1 0 0 -40 -80 -120 -160 -200 1.0 0.8 0.6 0.4
"L"
Ta = 25 V CC = 5.25 V 5.00 V 4.75 V
Ta = 25 V CC = 5.25 V V CC = 5.00 V
(VOH)
(VOL )
V CC = 4.75 V 0.2 0 0 20 40 60 80 100
"H" 5 4 3 2 1 0 0 -20 -40 -60 -80 -100 1.0 0.8
"L"
Ta = 25 V CC = 5.25 V 5.00 V 4.75 V
Ta = 25 V CC = 5.00 V
0.6 0.4
V CC = 4.75 V
(VOH)
(VOL )
V CC = 5.25 V 0.2 0 0 10 20 30 40 50
10
HD29051
5 4 3 2 1 0 0 -200 -100 0 VT -
VCC = 5 V Ta = 25 V IA = 0 V VT +
(VOUT )
100
200
11
HD29051
19.20 20.00 Max 16 9
7.40 Max 6.30
Unit: mm
1 1.3
1.11 Max
8
0.51 Min
2.54 Min 5.06 Max
7.62
2.54  0.25
0.48  0.10
0.25 - 0.05 0 - 15
Hitachi Code JEDEC EIAJ Mass (reference value)
+ 0.13
DP-16 Conforms Conforms 1.07 g
Unit: mm
10.06 10.5 Max 16 9
5.5
1
*0.22  0.05 0.20  0.04
8
0.80 Max
2.20 Max
0.20 7.80 + 0.30 -
1.15
1.27
*0.42  0.08 0.40  0.06
0.10  0.10
0 - 8
0.70  0.20
0.15
0.12 M
Hitachi Code JEDEC EIAJ Mass (reference value) FP-16DA -- Conforms 0.24 g
*Dimension including the plating thickness Base material dimension
12
HD29051
1. 2.
3. 4.
5.
6. 7. 8.
100-0004 (011) 261-3131 ( (022) 223-0121 ( (03) 3212-1111 ( (025) 241-8161 ( (029) 271-9411 ( (027) 325-2161 (03) 3270-2111 ( (0263) 36-6632 (045) 451-5000 ( 100-0004 6 2 (
62 ) ) ) ) ) ) ) ) E-Mail E-Mail
(03) 3270-2111( ) (0462) 96-6800 ( ) (0559) 51-3530 ( ) (076)263-2351 ( ) (052) 243-3111 ( ) (06) 6616-1111 ( ) (082) 223-4111 ( ) (087) 831-2111 ( ) (089) 943-1333 ( ) (092) 852-1111 ( )
csc@sic.hitachi.co.jp document@sic.hitachi.co.jp
(03) 5201-5220( ) (03) 5201-5189( )
Copyright  Hitachi, Ltd., 2000. All rights reserved. Printed in Japan. ( )
http://www.hitachi.co.jp/Sicd/
Colophon2.0
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