


XD7219 DIP24 / XL7219 SOP24
XD7221 DIP24 / XL7221 SOP24

ABSOLUTE MAXIMUM RATINGS
Voltage (with respect to GND}
Ve

~0.3V to BY

DIN CLK LOAD CS ............................................... -0 3V o 6Y

All Other Pins... w03V 1o (V4 4+ 0.3Y)
Current

DIG O-DIG 7 Sink CUmenit. ..o ieiesseceseeeeeaninsaes 500mA

SEG A-G, DP Source Current... e .. 100mA
Continuous Power Dissipation {TA = +BS°C}

MNarrow Plastic DIP (derate 13.3mW/°C

B O B i i e e s e e B e 1066mW

Wide SO (derate 11.8mW/°C above +70°C). .....cciiinnsd 94 1mW

Narrow CERDIP (derate 12.5mW/°C above +70°C) ...1000mW

Operating Temperature Hanges {Tr..qm to Tlmx:l

7219/7221 .. .0°C to +70°C
FEVNTZEY o o aspvsnsias e soiins i vvms ot i it o -40°C to +85°C
Storage Temperature Range ..........cccoevniieenen-85°C o +160°C
Lead Temperature (soldering, 108) .......ccoannniinriiniancans +300°C

Strassas beyond those listed under “Absolute Maximum Rafings” may cause permanent damage fo the device, Thesa are siress rafings only, and functional
aperation of the device al these or any other conditions beyond those indicated in the operational sections of the specifications is nol impled, Exposure fo
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(V+ = 5V £10%, RsET = 9.53k2 +1%, TaA = TMIN to Tmax, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Supply Voltage V4 4.0 55 v
Shutdown Supply Current [+ All digital inputs at V+ or GND, Ta = +25°C 150 uA

RseT = open circuit 2]
Operating Supply Current I+ All segments and decimal point on, mA

330

IseG_ = -40mA
Display Scan Rate fosc 8 digits scanned 500 800 1300 Hz
Digit Drive Sink Current loigir | V+ = 5Y, Vourt = 0.65Y 320 ma
Segment Drive Source Current lsEG Ta = +25°C, V+ = 5V Vout = (V+ - 1V) -30 =40 -45 ma
Segment Current Slew Rate o _ _
(7221 only) AlSEG/AL | TA = +25°C, V4 = 5V, ViouT = (V+ - 1V) 10 20 50 | mA/us
Segment Drive Current Matching|  Alsea 3.0 %
Digit Drive Leakage 23 _
(7221 only) IpigiT | Digit off, VoigiT = V+ -10 HA
Segment Drive Leakage ke | Sepmentoff Vasg =0V 1 UA
(7221 only) !
Digit Drive Source Current - _
(7219 only) Ioigr | Digit off, Voiaim = (V+ - 0.3V) -2 mA
Segment Drive Sink Current -
(7219 only) lsea Segment off, Vegg = 0.3V 5 mA




XD7219 DIP24 / XL7219 SOP24
XD7221 DIP24 / XL7221 SOP24

ELECTRICAL CHARACTERISTICS (continued)

(V+ = 5V £10%, RseT = 9.53k0 1%, Ta = Thin to Timax, unless ctherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS
LOGIC INPUTS
Input Current DIN, CLK, .
LOAD, TS liH, L | Vil = 0V or V+ -1 1 A
Logic High Input Voltage Vil 35 Vv
Logic Low Input Voltage ViL 08 v
QOutput High Voltage Vo DOUT, Isource = -1mA Ve - v
Output Low Voltage VoL DOUT, Isink = 1.6mA 0.4 v
Hysteresis Voltage AVi | DIN, CLK, LOAD, CS v
TIMING CHARACTERISTICS
CLK Clock Period top 100 ns
CLK Pulse Width High tCH 50 ns
CLK Pulse Width Low teL 50 ns
'CS Fall to SCLK Rise Satup Time
(7221 only) 1css “ os
CLK Rise to CS or LOAD Rise
Hold Time 1csH o o
DIN Setup Time tos 25 ns
DIMN Hold Time toH 0 ns
Output Data Propagation Delay too CLoan = 50pF 25 ns
Load-Rising Edge to Mext Clock
Rising Edge (7219 only) lLock 5 s
Minimum TS or LOAD Pulse
High icsw 50 ne
Data-to-Segment Delay tosPD 2.25 ms




XD7219 DIP24 / XL7219 SOP24
XD7221 DIP24 / XL7221 SOP24

Typical Operating Characteristics

{V+ = +5V, Ta = +25°C, unless otherwise noted.)
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XD7219 DIP24 / XL7219 SOP24
XD7221 DIP24 / XL7221 SOP24

Table 11. RSeT vs. Segment Current and
LED Forward Voltage

Viep (V)
ISEG(MA) —e—T 20 | 25 | 30 | 35
40 122 | 118 | 110 | 106 | 969
30 178 | 171 | 158 | 150 | 140
20 29.8 28.0 259 24.5 226
10 B6.7 63.7 58.3 554 5.2

Computing Power Dissipation

The upper limit for power dissipation (PD) for the
7219/7221 is determined from the following
equation:

PD = (V+ x 8mA) + (V+ - VLED)DUTY x ISEG x N)
where:
V+ = supply voltage
DUTY = duty cycle set by intensity register
N = number of segments driven (worst case is 8)
VLED = LED forward voltage
ISEG = segment current set by RseT
Dissipation example:

ISEG = 40mA, N = 8, DUTY = 31/32, VLED = 1.8V at
40mA, V+ = 5.25V

PD = (5.25V x 8mA) + (5.25V - 1.8V)(31/32 x
40mAx8)=1.11W

Thus, for a CERDIP package (8Ja = +80°C/W from
Table 12}, the maximum allowed ambient temperature
Ta is given by:

TyMAX) = TA + PD x 6Ja
150°C = Ta +1.11W x 80°C/W
where TA = +61.2°C.

The Ta limits for PDIP and SO packages in the dissipation
example above are +66.7°C and +55.6°C, respectively.
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Table 12. Package Thermal Resistance
Data

PACKAGE THEHMAL{BF:IE?ISTANCE
24 Marrow DIP +715°C/W
24 Wide S0 +85°C/W
24 CERDIP +80°C/W

Maximum Junction Temperature (T)) = +150°C

Maximum Ambient Temperature (Ta) = +85°C

Cascading Drivers

The example in Figure 3 drives 16 digits using a 3-wire
pP interface. If the number of digits is not a multiple of
8, set both drivers’' scan limits registers to the same
number so one display will not appear brighter than the
other. For example, if 12 digits are need, use 6 digits
per display with both scan-limit registers set for 6 digits
so that both displays have a 1/6 duty cycle per digit. If
11 digits are needed, set both scan-limit registers for 6
digits and leave one digit driver unconnected. If one
display for 6 digits and the other for 5 digits, the sec-
ond display will appear brighter because its duty cycle
per digit will be 1/5 while the first display’s will be 1/6.
Refer to the No-Op Register section for additional infor-
mation.
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ANDZOTSLC ANDZ307SLE
ANODE DP ANODE DP
ANODE A ANODE A
ANODE F ANODE F
ANODE B ANODE B
ANODE G ANODE G
ANODE C ANODE C
ANODE E ANODE £
ANODE D CATHODE ANODE D CATHODE
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wira = S | ko |~ fn
oy

TNES24E b
5.6V £5%

T

23
21
20
17
16
15
14
22

SEGD
SEGE

SEGC
SEG G

SEGB
7219
SEGF 7221 Ve

SEGA
SEG DP

GND Iy
GND

4
9

oaTAIN —— o DIG O

lUADEESH"—:; LOAD (CS) DIG 1
CLOCK m———— CLK

*4.7hC2 PULLUP REQUIRED FOR 7221 5 4{ IRF540
TZ21 ONLY
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7221 ONLY

XD7219 DIP24 / XL7219 SOP24
DIP24 / XL7221 SOP24

XD7221

3888

S.BBBJ

3898

3888
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1 LI 1 | |
8y ) g )4 8
DATAIN - DIN nout DN pour
o niGo 60 | | niso SEG D
o 0G4 SEGDP |—# o D4 SEG DP
BND SEGE o GND SEGE
o vics SEGC | *‘1” P T SEGC 5
E DIG2 Vi MJ_I-DI ; E 0IG 2 Vs W\,—+1‘” ;
DIG3 ISET it DIG 3 ISET =1
Dig7 SEGG |—e 9530 5 DIG7 SEGG |—e 953Q %
BND SEGB GND SEGB &
el t DG S SEGF 3 oke? t 0IGS SEGF &
- 0IG 1 SEG A - DIG 1 SEG A
LOAD (C§) CLK —l géﬁ; [— LOAD (C5) OLK — g};
LOAD DATA m—e
CLOCK I .
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