@ Tusemi 74HC595

8-bit serial-in, serial or parallel-out shift register with output latches; 3-state

1. General description

The 74HC595; 74HCT595 is an 8-bit serial-in/serial or parallel-out shift register with a storage
register and 3-state outputs. Both the shift and storage register have separate clocks. The device
features a serial input (DS) and a serial output (Q7S) to enable cascading and an asynchronous
reset MR input. A LOW on MR will reset the shift register. Data is shifted on the LOW-to-HIGH
transitions of the SHCP input. The data in the shift register is transferred to the storage register
on a LOW-to-HIGH transition of the STCP input. If both clocks are connected together, the shift
register will always be one clock pulse ahead of the storage register. Data in the storage register
appears at the output whenever the output enable input (OE) is LOW. A HIGH on OE causes the
outputs to assume a high-impedance OFF-state. Operation of the OE input does not affect the
state of the registers. Inputs include clamp diodes. This enables the use of current limiting resistors
to interface inputs to voltages in excess of V¢c.

2. Features and benefits

*  Wide supply voltage range from 2.0 V to 6.0 V
*  CMOS low power dissipation
* High noise immunity
« 8-bit serial input
» 8-bit serial or parallel output
« Storage register with 3-state outputs
«  Shift register with direct clear
* 100 MHz (typical) shift out frequency
» Latch-up performance exceeds 100 mA per JESD 78 Class Il Level B
*  Complies with JEDEC standards:
« JESD8C (2.7Vt03.6V)
- JESD7A(20Vt06.0V)
* Input levels:
*  For 74HC595: CMOS level
*  For 74HCT595: TTL level
« ESD protection:
+  HBM: ANSI/ESDA/JEDEC JS-001 class 2 exceeds 2000 V
+ CDM: ANSI/ESDA/JEDEC JS-002 class C3 exceeds 1000 V
* Multiple package options
»  Specified from -40 °C to +85 °C and from -40 °C to +125 °C

3. Applications

» Serial-to-parallel data conversion
* Remote control holding register
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shift register with output latches 74HC595
4. Ordering information
Table 1. Ordering information
Type number Package
Temperature range |Name Description Version
74HC595D -40 °Cto +125 °C SO16 plastic small outline package; 16 leads; SOT109-1
74HCT595D body width 3.9 mm
74HC595PW -40°Cto +125°C TSSOP16 plastic thin shrink small outline package; 16 leads; |[SOT403-1
74HCT595PW body width 4.4 mm
74HC595BQ -40 °C to +125 °C DHVQFN16 |plastic dual in-line compatible thermal enhanced SOT763-1
74HCT595BQ very thin quad flat package; no leads; 16 terminals;
body 2.5 x 3.5 x 0.85 mm
74HC595BZ -40°Cto +125 °C DHXQFN16 |plastic, leadless dual in-line compatible thermal SOT8016-1
enhanced extreme thin quad flat package;
no leads; 16 terminals; 0.4 mm pitch;
body 2 mm x 2.4 mm x 0.48 mm
5. Functional diagram
14 |DS
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— 8-STAGE SHIFT REGISTER
10 |MR
[ [T T T T T FE=
12 ISTCP 1 g BIT STORAGE REGISTER
BIOE 4 3-STATE OUTPUTS
Q0|Q1|Q2|Q3|Q4|Q5 |Q6 |Q7
1511 12 13 [4 [5 16 |7  mnass4
Fig. 1. Functional diagram
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Fig. 2. Logic symbol Fig. 3. IEC logic symbol
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74HC595
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Fig. 4. Logic diagram
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shift register with output latches 74HC595

6. Pinning information

6.1. Pinning

D package
SOT109-1 (SO16)
at [1] [16] Voe
PW package
Q2 [2] [15] Qo SOT403-1 (TSSOP16)
wls 4 o ot [T 6] vec
Q4 [4] [13] OE Q2 [2] O [15] Qo
Q3 [3] [14] Ds
Q5[5 [12] sTCP a4 [7] T3] o
Q6 [6 | [11] SHCP Qs[5 [12] sTcP
_ Q6 [6 | [11] SHCP
7|7 10| MR N
a7 [7] [10] o7 [7] [fo] iR
GND [8] [ 9] a7s GND [8] [ 9] a7s
aaa-035349 aaa-035350
BZ package
BQ package SOT8016-1 (DHXQFN16)
SOT763-1 (DHVQFN16) terminal 1 o
. Q index area o ;)
'termlnal 1 o >0
index area t—J L‘ﬂ Q2 Z) U © @ Qo
a2 [2) (5] Qo Q3 [3) (14] bs
Q3[3) (4] os _
. 1
o [ @] ot o () o=
Q5[ 5) (12| stcp Qs5[5) (A2] stcp
Q6 [6) |gnpn| (1] sHer as [6) [ GNDM | (1] sHep
a7 [D (o} MR _
(@) () a7 [0 (o] [¢] Go]Wr
2 @ a o
& o aaa-039306 5 S aaa-032839
Transparent top view Transparent top view
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6.2. Pin description

Table 2. Pin description

Symbol Pin Description

QO0, Q1, Q2, Q3, @4, Q5, Q6, Q7 15,1,2,3,4,5,6,7 parallel data output

GND 8 ground (0 V)

Q7S 9 serial data output

MR 10 master reset (active LOW)
SHCP 11 shift register clock input
STCP 12 storage register clock input
OE 13 output enable input (active LOW)
DS 14 serial data input

Qo0 15 parallel data output O

Vce 16 supply voltage

7. Functional description

Table 3. Function table
H = HIGH voltage state; L = LOW voltage state; 1 = LOW-to-HIGH transition;
X =don’t care; NC = no change; Z = high-impedance OFF-state.

Control Input |Output Function

SHCP |STCP |[OE |MR |DS Q7S |Qn

X X L L X NC a LOW-level on MR only affects the shift registers

X 1 L L X L empty shift register loaded into storage register

X X H L X shift register clear; parallel outputs in high-impedance OFF-state

1 X L H H Q6S |NC logic HIGH-level shifted into shift register stage 0. Contents of all
shift register stages shifted through, e.g. previous state of stage 6
(internal Q6S) appears on the serial output (Q7S).

X 1 L H X NC QnS |contents of shift register stages (internal QnS) are transferred to the
storage register and parallel output stages

1 1 L H X Q6S |QnS |contents of shift register shifted through; previous contents of the
shift register is transferred to the storage register and the parallel
output stages
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Fig. 5.
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8. Limiting values

Table 4. Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134). Voltages are referenced to GND (ground = 0 V).

Symbol |Parameter Conditions Min Max |Unit
Vee supply voltage -0.5 +7 V
lik input clamping current Vi <-05VorV,>Vec+05V - +20 mA
lok output clamping current Vo<-05VorVg>Vec+05V - +20 mA
lo output current Vo=-0.5Vto (Vgc +0.5V)

pin Q7S - 25 mA

pins Qn - +35 mA
lcc supply current - 70 mA
leND ground current -70 - mA
Tstg storage temperature -65 +150 |°C
Piot total power dissipation SOT109-1; SOT403-1; SOT763-1 [1] - 500 mwW

SOT8016-1 - 250 mwW

[11 For SOT109-1 (SO16) package: Py derates linearly with 12.4 mW/K above 110 °C.
For SOT403-1 (TSSOP16) package: Py derates linearly with 8.5 mW/K above 91 °C.
For SOT763-1 (DHVQFN16) package: Py, derates linearly with 11.2 mW/K above 106 °C.
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9. Recommended operating conditions

Table 5. Recommended operating conditions

Symbol |Parameter Conditions 74HC595 74HCT595 Unit
Min Typ Max Min Typ Max
Vee supply voltage 2.0 5.0 6.0 4.5 5.0 55 |V
V| input voltage 0 - Vee 0 - Vee |V
Vo output voltage 0 - Vee 0 - Vee |V
AYAV input transition rise and fall Vec =20V - - 625 - - - ns/V
rate Voc =45V - 167 | 139 - 167 | 139 | nsV
Vec=6.0V - - 83 - - - ns/V
Tamb ambient temperature -40 +25 +125 -40 +25 +125 |°C

10. Static characteristics

Table 6. Static characteristics
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).

Symbol |[Parameter Conditions -40 °C to +85 °C -40 °C to +125 °C Unit
Min \ Typ \ Max Min Max
74HC595
ViH HIGH-level Ve =20V 15 1.2 - 1.5 - \%
input voltage |y, =45V 3.15 2.4 - 3.15 - Vv
Vec=6.0V 4.2 3.2 - 4.2 - v
Vi LOW-level Ve =20V - 0.8 0.5 - 0.5 \%
input voltage |y, =45V - 2.1 1.35 ) 135 V
Vec=6.0V - 2.8 1.8 - 1.8 v
Vou HIGH-level Vi=VyorV
output voltage all outputs
lo = -20 PA; Ve = 2.0 V 1.9 2.0 - 1.9 - v
lo =-20 A; Ve = 4.5V 4.4 45 - 4.4 - v
lo = -20 pA; Voe = 6.0V 5.9 6.0 - 5.9 - v
Q7S output
lo=-4mA; Vec = 4.5V 3.84 4.32 - 3.7 - v
lo=-52mA;Vcc=6.0V 5.34 5.81 - 5.2 - \%
Qn bus driver outputs
lo=-6mA; Vec = 4.5V 3.84 4.32 - 3.7 - v
lo=-7.8 mA; Ve = 6.0V 5.34 5.81 - 5.2 - Vv
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shift register with output latches 74HC595
Symbol |[Parameter Conditions -40 °C to +85 °C -40 °C to +125 °C Unit
Min Typ Max Min Max
VoL LOW-level Vi=VigorV,
output voltage all outputs
lo =20 yA; Ve =2.0V - 0.1 - 0.1 \Y,
lo=20 yA;Vgc =45V - 0.1 - 0.1 \Y,
lo =20 yA; Vec =6.0V - 0.1 - 0.1 \%
Q7S output
lo=4mA;Vcc=45V - 0.15 0.33 - 0.4 V
lo=5.2mA;Vcc=6.0V - 0.16 0.33 - 0.4 \%
Qn bus driver outputs
lo=6mA;Vcc=45V - 0.15 0.33 - 0.4 V
lo=7.8 mA;Vcc=6.0V - 0.16 0.33 - 0.4 \%
I input leakage |V, =Vgcor GND; Vg =6.0V - - 1.0 - +1.0 MA
current
loz OFF-state Vi=VigorV;Vec=6.0V; - - 5.0 - +10 MA
output current |Vg = Ve or GND
lcc supply current |V, =Vgcor GND; Ig =0 A; - - 80 - 160 A
Vec=6.0V
C input - 3.5 - - - pF
capacitance
74HCT595
ViH HIGH-level Vec=45Vto55V 2.0 1.6 - 2.0 - \%
input voltage
Vi LOW-level Vec=45Vto55V - 1.2 0.8 - 0.8 \Y,
input voltage
VoH HIGH-level Vi=VigorV;Vecc=45V
output voltage all outputs
lo =-20 pA 4.4 4.5 - 4.4 - \Y,
Q7S output
lo =-4 mA 3.84 4.32 - 3.7 - \%
Qn bus driver outputs
lo =-6 mA 3.7 4.32 - 3.7 - \Y,
VoL LOW-level Vi=ViorVy;Vec=45V
output voltage all outputs
lo =20 pA - 0 0.1 - 0.1 \Y,
Q7S output
lo=4.0 mA - 0.15 0.33 - 0.4 V
Qn bus driver outputs
lo =6.0 mA - 0.16 0.33 - 0.4 \%
www.tanisemi.com Copyright ©2025 TANI Corporation 8
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Symbol |[Parameter Conditions -40 °C to +85 °C -40 °C to +125 °C Unit
Min Typ Max Min Max
I input leakage |V, =Vccor GND; Vee =55V - - +1.0 - +1.0 MA
current
loz OFF-state Vi=VigorVy;Vec=55V; - - 5.0 - +10 MA
output current |Vg = Ve or GND
lcc supply current |V, =Vcc or GND; lg =0 A; - - 80 - 160 MA
Vec=5.5V
Alcc additional per input pin;
supply current |other inputs at Ve or GND;
lo=0A;V,=Vcc-21V;
Vec=45Vto55V
pins MR, SHCP, STCP, OE - 150 675 - 735 MA
pin DS - 25 113 - 123 MA
C input - 3.5 - - - pF
capacitance
11. Dynamic characteristics
Table 7. Dynamic characteristics
Voltages are referenced to GND (ground = 0 V); for test circuit see Fig. 11.
Symbol |Parameter Conditions 25°C -40 °C to -40 °C to Unit
+85 °C +125 °C
Min ‘Typ[1]‘ Max Min | Max | Min | Max
74HC595
tpd propagation SHCP to Q7S; see Fig. 6 [2]
delay Vec=2V - | 52 160 | - | 200 | - | 240 |ns
Vec =45V - 19 32 - 40 - 48 |ns
Vec =6V - 15 27 - 34 - 41 |ns
STCP to Qn; see Fig. 7 [2]
Vee =2V - 55 175 - 220 - 265 |ns
Vec=4.5V - 20 35 - 44 - 53 |ns
Vec=6V - 16 30 - 37 - 45 |ns
tpHL HIGH to LOW |MR to Q7S; see Fig. 9
2;?5;‘93“0” Vec =2V - 47 175 - | 220 | - | 265 |ns
Vec=4.5V - 17 35 - 44 - 53 |ns
Vec=6V - 14 30 - 37 - 45 |ns
ten enable time OE to Qn; see Fig. 10 [3]
Vee =2V - 47 150 - 190 - 225 |ns
Vec =45V - 17 30 - 38 - 45 |ns
Vec =6V - 14 26 - 33 - 38 |ns
tyis disable time OE to Qn; see Fig. 10 [4]
Vee =2V - 41 150 - 190 - 225 |ns
Vec=4.5V - 15 30 - 38 - 45 |ns
Ve =6V - 12 27 - 33 - 38 |ns
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Symbol |[Parameter Conditions 25°C -40 °C to -40 °C to Unit
+85 °C +125 °C
Min Typ[1] Max | Min Max Min Max
tw pulse width SHCP HIGH or LOW; see Fig. 6
Vee=2V 75 17 - 95 - 110 - ns
Vec =45V 15 6 - 19 - 22 - ns
Vec =6V 13 5 - 16 - 19 - ns
STCP HIGH or LOW,; see Fig. 7
Vee =2V 75 11 - 95 - 110 - ns
Vec =45V 15 4 - 19 - 22 - ns
Vec =6V 13 3 - 16 - 19 - ns
MR LOW; see Fig. 9
Ve =2V 75 17 - 95 - 110 - ns
Vec=4.5V 15 6 - 19 - 22 - ns
Vec =6V 13 5 - 16 - 19 - ns
tsu set-up time DS to SHCP; see Fig. 8
Vee =2V 50 11 - 65 - 75 - ns
Vec =45V 10 4 - 13 - 15 - ns
Vec =6V 9 3 - 11 - 13 - ns
SHCP to STCP; see Fig. 8
Vee =2V 75 22 - 95 - 110 - ns
Vec =45V 15 8 - 19 - 22 - ns
Ve =6V 13 7 - 16 - 19 - ns
th hold time DS to SHCP; see Fig. 8
Vee=2V 3 -6 - 3 - 3 - ns
Vec=4.5V 3 -2 - 3 - 3 - ns
Vec =6V 3 -2 - 3 - 3 - ns
trec recovery time |MR to SHCP; see Fig. 9
Ve =2V 50 -19 - 65 - 75 - ns
Vec=45V 10 -7 - 13 - 15 - ns
Vec =6V 9 -6 - 11 - 13 - ns
fax maximum SHCP or STCP;
frequency see Fig. 6 and Fig. 7
Vee=2V 9 30 - 4.8 - 4 - MHz
Vec =45V 30 91 - 24 - 20 - MHz
Vec =6V 35 108 - 28 - 24 - MHz
Cpp power fi=1MHz; V|, = GND to V¢ [61] - 115 - - - - - pF
dissipation [6]
capacitance
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Symbol |[Parameter Conditions 25°C -40 °C to -40 °C to Unit
+85 °C +125 °C
Min ‘Typ[1]‘ Max Min | Max | Min | Max
74HCT595; Vcc =4.5Vto 5.5V
tpd propagation SHCP to Q7S; see Fig. 6 [2] - 25 42 - 53 - 63 |ns
delay STCP to Qn; see Fig. 7 2 - | 24 | 40 - 50 - 60 |ns
tpHL HIGH to LOW |MR to Q7S; see Fig. 9 - 23 40 - 50 - 60 |ns
propagation
delay
ten enable time OE to Qn; see Fig. 10 381 - 21 35 - 44 - 53 |ns
tyis disable time OE to Qn; see Fig. 10 [41 - 18 30 - 38 - 45 |ns
tw pulse width SHCP HIGH or LOW; see Fig. 6 16 6 - 20 - 24 - ns
STCP HIGH or LOW; see Fig. 7 16 5 - 20 - 24 - ns
MR LOW; see Fig. 9 20 8 - 25 - 30 - ns
tsu set-up time DS to SHCP; see Fig. 8 16 5 - 20 - 24 - ns
SHCP to STCP; see Fig. 8 16 8 - 20 - 24 - ns
th hold time DS to SHCP; see Fig. 8 3 -2 - 3 - 3 - ns
trec recovery time | MR to SHCP; see Fig. 9 10 -7 - 13 - 15 - |Ins
frnax maximum SHCP and STCP; 30 52 - 24 - 20 - MHz
frequency see Fig. 6 and Fig. 7
Cep power fi=1 MHz; b1 - 130 - - - - - pF
dissipation Vi=GNDtoV¢ge-1.5V [6]
capacitance
[1] Typical values are measured at nominal supply voltage.
[2] tyqis the same as tpy and tp 4.
[3] tenis the same as tpz and tpz.
[4] tgis is the same as tp; 7 and tpyz.
[5] Cpp is used to determine the dynamic power dissipation (Pp in pW).
Pp = Cpp x Vog 2 % fi + 5(CL x Ve 2 x f,) where:
f; = input frequency in MHz;
f, = output frequency in MHz;
3(CL x Ve 2 % f,) = sum of outputs;
C_ = output load capacitance in pF;
Ve = supply voltage in V.
[6] All 9 outputs switching.
11.1. Waveforms and test circuit
1/fmax
Vi
SHCP input Z/VM
GND
— tyy
~-tpLH *‘ <~ tpHL >
VoH
Q7S output Vm
VoL
mnab57
Measurement points are given in Table 8.
VoL and Vpy are typical output voltage levels that occur with the output load.
Fig. 6. Shift clock pulse, maximum frequency and input to output propagation delays
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Vi
SHCP input

GND

\

STCP input ?
GND

f )

— tyy —

= tp H *‘ tPHL

VoH

Qn output Vm

VoL

mnab58

Measurement points are given in Table 8.
VoL and Vpy are typical output voltage levels that occur with the output load.

Fig. 7. Storage clock to output propagation delays
Vi

SHCP input
GND

*th‘* > th |-

Vi
DS input %VM V&
GND

VoH
Q7S output / Vm

VoL

mna560

Measurement points are given in Table 8.
The shaded areas indicate when the input is permitted to change for predictable output performance.

VoL and Vpy are typical output voltage levels that occur with the output load.

Fig. 8. Data set-up and hold times

Vi—
MR input Vm

GND —
- tyy —»| trec |-
Vi
SHCP input Vm
GND
— tpHL
VoH
Q7S output VM
Vor mnab61

Measurement points are given in Table 8.
VoL and Vpy are typical output voltage levels that occur with the output load.

Fig. 9. Master reset to output propagation delays
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OE input
Qn output
LOW-to-OFF
OFF-to-LOW
Qn output N0 %
HIGH-to-OFF Vi
OFF-to-HIGH
outputs ol outputs «outputs
enabled disabled > enabled
msa697
Measurement points are given in Table 8.
VoL and Vpy are typical output voltage levels that occur with the output load.
Fig. 10. Enable and disable times
Table 8. Measurement points
Type Input Output
Vm Vm
74HC595 0.5V¢ce 0.5V¢e
74HCT595 1.3V 1.3V
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| tw
Vi—so%\ 4
negative
pulse VM Vi
10 %
ov
— ‘« -t
—| tl‘ ‘<— — tf j—
\]
. 90 %
positive
pulse Vi Vi
10 %
I W
Vce Vee
Vo RL  S1 J
— open
)
001aad983
Test data is given in Table 9.
Definitions for test circuit:
C. = load capacitance including jig and probe capacitance.
R, = load resistance.
Rt = termination resistance should be equal to the output impedance Z, of the pulse generator.
S1 = test selection switch.
Fig. 11. Test circuit for measuring switching times
Table 9. Test data
Type Input Load S1 position
Vi t., t; CL RL teHL, tPLH tpzh, tPHz tpzLs trLz
74HC595 Vee 6 ns 50 pF 1kQ open GND Vee
74HCT595 3V 6 ns 50 pF 1kQ open GND Vee
www.tanisemi.com Copyright ©2025 TANI Corporation 14
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12. Package outline

S016: plastic small outline package; 16 leads; body width 3.9 mm SOT109-1

D S

Oly]

"HHHAAAARE
I |
\

U R I Ty 0 U
pin 1 index * * l
i/ 4 \fq
! ] |_p -—
HEHHTHHEHOE el
‘ ‘ w detail X
—~ [e] = o
0 5 mm
L Ll |
scale
Dimensions (inch dimensions are derived from the original mm dimensions)
Unit A A1 Ao Az bp c p( M e He L Lp v w y ]
max 1.75  0.25 0.51 0.25 10.0 4.0 6.2 1.27 8°
mm nom 0.25 1.27 1.05 0.2 0.25 0.1 N
min 0.10 1.25 0.31 0.10 9.8 3.8 5.8 0.4
max 0.069 0.010 0.020 0.010 0.394 0.16 0.244 0.05 :
inches nom 0.01 0.05 0.041 0.008 0.01 0.004 N
min 0.004 0.049 0.012 0.004 0.386 0.15 0.228 0.016 0
Note
1. Plastic or metal protrusions of 0.15 mm (0.006 inch) maximum per side are not included. sot109-1_po
Outline References European
; o Issue date
version IEC | sepec | JEITA projection

SOT109-1 MS-012 = @ 231007

Fig. 12. Package outline SOT109-1 (SO16)
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TSSOP16: plastic thin shrink small outline package; 16 leads; body width 4.4 mm SOT403-1

|
e

S

I

1

[e]

AR AR

o |
,f,i,Jifihf A2 *3 /I

—

pin 1index i Ac
‘. vy ¥
! 4 b 40
‘ - |_p4>
; - —»
1 8
‘ ‘ detail X
— - — w
- A
0 5 mm
|| | ||
scale
Dimensions (mm are the original dimensions)
Unit A AT A Az by ¢ DM E@ e Hg L L, v w y 0
max 1.20 0.15 1.05 030 02 51 45 6.6 0.75 8’
mm nom 0.25 0.65 1 02 01 01 .
min 0.05 0.80 0.19 0.09 49 43 6.2 0.45 0
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included. s0t403-1_po
Outline References European
. B Issue date
version IEC ‘ JEDEC ‘ JEITA projection

SOT403-1 MO-153 = @ 2833_61 20_278

Fig. 13. Package outline SOT403-1 (TSSOP16)
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DHVQFN16: plastic dual in-line compatible thermal enhanced very thin quad flat package; no leads;

16 terminals; body 2.5 x 3.5 x 0.85 mm SOT763-1
: (5] [A]
\ I
\
|
! A
| A1 !
P — — i — — JER— E + c
terminal 1 —— ! detail X
index area ‘
terminal 1 < -
index area
—~ [e] b S[v@[c[a[s] [/Wlch~ K
" 2 | 7 $|lwM|C
IR URCIHNAY
[ |
' |
| 'B ‘ e
P S -
| p
i 16 ‘15 . N
} \
‘ \
AllAEAIANAIN |
\ /
15 ! 10 N /
Dy, N~
0 25 5mm
L | J
scale
DIMENSIONS (mm are the original dimensions)
A
UNIT| o | A1 b c | D] b, | EM| Ep e eq L v w y V1
0.05 | 0.30 36 | 215 | 26 | 1.15 0.5
mm 1 000 | 018 0.2 34 | 185 | 24 | 085 0.5 25 03 0.1 | 0.05 | 0.05 | 0.1
Note
1. Plastic or metal protrusions of 0.075 mm maximum per side are not included.
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
02-10-17-
SOT763-1 --- MO-241 .- Ef @ 03-01-27

Fig. 14. Package outline SOT763-1 (DHVQFN16)
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DHXQFN16: plastic, leadless dual in-line compatible thermal enhanced extreme thin quad flat package;
no leads; 16 terminals; 0.4 mm pitch; body 2 mm x 2.4 mm x 0.48 mm SOT8016-1
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Dimensions (mm are the original dimensions)
Unit A AT A3 b [D] Dy Er [e] k L u v w y y1 oz
max 0.48 0.05 0.15 0.23 1.40 1.00 0.35
mm nom 0.45 0.02 (t. ) 0.18 24 135 20 095 04 0.30 0.1 0.05 0.1 0.05 0.05 0.05
min 042 000 ‘Y 013 1.30 0.90 02 025
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Fig. 15. Package outline SOT8016-1 (DHXQFN16)
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13. Abbreviations

Table 10. Abbreviations

Acronym Description

CDM Charged Device Model

CMOS Complementary Metal-Oxide Semiconductor
DUT Device Under Test

ESD ElectroStatic Discharge

HBM Human Body Model

TTL Transistor-Transistor Logic

Contact Information

TANI website: http://www.tanisemi.com Email:tani@tanisemi.com
For additional information, please contact your local Sales Representative.

0@ is registered trademarks of TANI Corporation.

Product Specification Statement

The product specification aims to provide users with a reference regarding various product parameters, performance, and usage. It presents certain aspects of the product's
performance in graphical form and is intended solely for users to select product and make product comparisons, enabling users to better understand and evaluate the
characteristics and advantages of the product. It does not constitute any commitment, warranty, or guarantee.

The product parameters described in the product specification are numerical values, characteristics, and functions obtained through actual testing or theoretical calculations of
the product in an independent or ideal state. Due to the complexity of product applications and variations in test conditions and equipment, there may be slight fluctuations in
parameter test values. TANI shall not guarantee that the actual performance of the product when installed in the customer's system or equipment will be entirely consistent with the
product specification, especially concerning dynamic parameters. It is recommended that users consult with professionals for product selection and system design. Users should also
thoroughly validate and assess whether the actual parameters and performance when installed in their respective systems or equipment meet their requirements or expectations.
Additionally, users should exercise caution in verifying product compatibility issues, and TANI assumes no responsibility for the application of the product. TANI strives to provide
accurate and up -to- date information to the best of our ability. However, due to technical, human, or other reasons, TANI cannot guarantee that the information provided in the
product specification is entirely accurate and error-free. TANI shall not be held responsible for any losses or damages resulting from the use or reliance on any information in these
product specifications.

TANI reserves the right to revise or update the product specification and the products at any time without prior notice, and the user's continued use of the product specification is
considered an acceptance of these revisions and updates. Prior to purchasing and using the product, users should verify the above information with TANI to ensure that the prod
uct specification is the most current, effective, and complete. If users are particularly concerned about product parameters, please consult TANI in detail or request relevant product
test reports. Any data not explicitly mentioned in the product specification shall be subject to separate agreement.

Users are advised to pay attention to the parameter limit values specified in the product specification and maintain a certain margin in design or application to ensure that the product
does not exceed the parameter limit values defined in the product specification. This precaution should be taken to avoid exceeding one or more of the limit values, which may result in
permanent irreversible damage to the product, ultimately affecting the quality and reliability of the system or equipment.

The design of the product is intended to meet civilian needs and is not guaranteed for use in harsh environments or precision equipment. It is not recommended for use in systems or
equipment such as medical devices, aircraft, nuclear power, and similar systems, where failures in these systems or equipment could reasonably be expected to result in personal
injury. TANI shall assume no responsibility for any consequences resulting from such usage.

Users should also comply with relevant laws, regulations, policies, and standards when using the product specification. Users are responsible for the risks and liabilities arising from the
use of the product specification and must ensure that it is not used for illegal purposes. Additionally, users should respect the intellectual property rights related to the product
specification and refrain from infringing upon any third- party legal rights. TANI shall assume no responsibility for any disputes or controv ersies arising from the above-mentioned
issues in any form.
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