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Microchip Technology Introduces New,

High Performance. 150 mA CMOS LDO

Microchip has introduced the TC1lJ1T_ high-accuracy (typically 10.5%} CM-OS
upgrade for bipolar low dropout regulators (LDC). The TC1[l17 is offered in a

SC-TD package, which represents a 50% reduced footprint vs. the popular

SOT-23 package.

The TCiEl17 offers better overall performance than competing devices: better

Ioadfline transient response, higher output voltage accuracy and supports higher
output current requirements.

Key performance parameters for the T8101? are:

I 150 mA output current

Can be used for lower IOU-r such as, 80 mA, 100 mA, 120 mA

I Smallest standard SC-70 package in the industry

5l}% smaller footprint than a SOT-23 package. Saves board space.

I Very low supply [53 pit] and shutdown current (0.05 |.rA}

Extends battery life.

I Low dropout voltage (285 ml! at 150 milk}

Maximizes useable battery life.

I Stability with small, 1 pl’-' ceramic capacitors

Saves board space and reduces cost.

I Excellent dynamic performance

Responds faster to line and toad changes.

I High output voltage accuracy 110.5%]

Provides high-precision supply voltages.

For more information visit vvww.microchip.com

 

 

 
Figure 1'. T0101? Typical Applicafion Circuit

The TC101T’s features make it ideal for a variety of applications:

'.'.—€-rr- E.f—r'.' Fv;:Ia-r.

I‘:-I-I I1-UH V.
Corwmt Lrsir -'

Cellular and Cordless Phones

Pagers

PDAs & Laptops

Digital Cameras 8. Camcorders

Bar Code Scanners

Flash, PC 8. PCMCIA Cards

Modems, WLAN Cards.-‘Devices

Consumer Electronics

Battery-operated Applications

For more information, contact any authorized Microchip sates representative or authorized
distributor, or visit;

 

 

f  

F
in

d
 a

u
th

e
n
tic

a
te

d
 c

o
u
rt d

o
c
u
m

e
n
ts

 w
ith

o
u
t w

a
te

rm
a
rk

s
 a

t d
o
c
k
e
ta

la
rm

.c
o
m

. 

https://www.docketalarm.com/


Exhibit 1022, Page 003

F'lCmicro= Power Managed Tips n’ Tricks

lwpdifihnpuiwhmqflenro

Individual diodes and or a combination of diodes can be enabled by driving IIC-s

high and low or switching to inputs {Z}. The number of diodes (D) that can be

controiled depends on the number of Iios (GP) used.

The equation is: D = GP 1;: (GP - 1).

Example — Six LEDs on three HO pins

P|C12F6XX

 
Figure 2. PiCT2F5XX Funciionai Block Diagram

C) ‘Ux P

For more information, contact any authorized Microchip sales representative or
authorized distributor: or visit

1 —'I.

aaaaoacaomwaocc aaacaaawwaocac aoaoaoaaaaamwcM caoaaacaococaa :aaAooc:ao¢4¢¢N acaaocacaaaoaamm aAoooAooo4ooocLE aaoaaaaaaoaoaam ¢AaAa¢¢4a¢¢¢a¢m
Figure 1. Six .I'_EDs on three HO Pins

For more information visit www.micrc-chipucom
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Agilent Technologies
H ' I It Implementing a simple voltage follower using a digital potentiometer .

By Franlr Rossini, Soiutions-Cub-ea‘

the fattening teohrlicai ar_tit_:t‘e is_tl':-e seoonotin a series of‘!-tints” reprinleciby perlnission Anaiyzing the Analog Input and Digital output
mm the “fie” Te°"”°"”9"’5 est ’i”i‘93f.”'e’"t°’”t G"’”*° S t’””’°a"°”' ————5‘''”’’’S “Y The top analog trace in Figure 2a represents the input voltage, the analog voltage reading
  ' '”-' ' """"*‘*'t'*“‘-' ‘ ‘t’ ’ ' '* - at the bottom or the figure represents the digital output tor the SPL Notice how i;he output

voltage changes alterthe ICS line is tin-asserted on the SPI bus. it is also worth noting that

Digital potentiometers or pots have many uses in today‘s embedded systems. In this the 545429 M30 has bUlii‘i" SPI t|’tQQt3‘ti"El- Y0“ 55" Select the “W95 W U53 for C3. Cltttik.
example, we will implement an embedded “voltage follower" using a PlC1~SF8?'3 microcon- 3”“ Data Pick betttteen ti5t”Q and falling edge °'°‘3i'‘5’d 5333- attd W5“ 53"‘-‘Ct the Value Of
trotier and a MCP-4‘i01El digital not both from Microchip Technology, Inc. Basically, the the data bite to trigger on.
PlC® microcontroll-er {MCU} will read the analog voltage and instmct the digital pot to Figure 2a. Measurement of the

test system showing the input
voltage (analog trace on top}
and the digital output (analog
voltage on the bottom).

reproduce the input voltage. Because we are interested in analyzing the analog input and ' »°-silent Technntnstes
output and the smart plug-in interface {SPIN} to the digital pot, the mixed-signal analysis
capabilities of the Agilent 54642!) mixed signal oscilloscope {MSG} will come in handy.

Designing the Volltage Follower .

Figure 1 shows the simplified system used for testing, which consists of a filtered analog

input to a P|C1fiF8?3. three digital lines connecting the PIC MCU to the ltilCP41U1D pot, '
and the output of the pot. Two analog and three digital lines on the oscilloscope monitor -
the system.

U1 PlC1BF3T3-IM-llSP

Figure 21:. Another View of the
| R5i""" T"h"°'"!'e5 test system with two transitions 

D0 D1 D2
SI SCH. IE5

Figure 1. Sirnpiified system diagram showing the filtered analog input to a PIC i6Ft‘3 T-"3. three digital
lines connecting the PlC MCU to the MGP4t01t‘J oigitai pot, and the output -of the pot. Two analog
linesaraot three digitai lines on the 546420 mixed‘ signal oscilloscope monitor the system. i

For more information visit www.microchip.com
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H' If Implementing a simple voltage follower
' using a digital potentiometer, (continued)

The sine-wave screen shown in Figure 3 displays the flexibility of the 546420. Using deep
memory, a feature that makes the M80 very easy to use, the time base can be expanded to
read the specific SP] data for each analog section. In addition to SPI triggering, the MSG has
triggering features for USB, PCT", and CAN Bus. Other common measurements, such as,
phase delay and frequency, are also easily displayed. Only three digital channels were used
in this example; by using the 13 additional digtal inputs of the oscilloscope, more data can be
viewed.

Figure 3. A sine wave screen
showing the oligital potentiometer
following an analog input.

Flgiiant Technnlo gies

The following abbreviated C. oode reads the input voltage on the Channel 0 ND of the PIC
MCU, converts itto an 8-bit value, and sends the result directly to the digital pot via the SP1.
This allows the designer to input various voltages and easily test the potentiometer output.
The format of the data sent to the pot is beyond the scope of this document and IS available
from Microchip if desired

Click here for additional 'rnfom1ation on the Agilent 546420 or information on the l'll'lCF'-11010.

For more information visit www.microchip.c-om

'I'It8 Get_'uloll:ge(int8 Channel, intfi Count)
{

}

set_adc_channeI{Cl1anne|};
de|ay___us(2UO);
‘lfayg = D;
forDc=El:x<GoLant‘.x++)

{ de|ay_|.rs|{5l'.I);
Vavg = \i'ayg + (read_ad-of} >> 2):

}
'uI'a\rg = lfavgl Count:
return (inl3)(\l'ayg];

Void Digita|_Pot_-Control ("Inrl:8 Pot_Oulput]i
l

l

output_highi[CS_41D1Cl];
output_low[DAT_41 D10}:
output_lovIr(CLK_41D10):
delay_cyI:ies{2}:
outp ut_|ow{CS_4101t]}:

l‘.l‘C0l'l1l'cl-l Byte Loop - 8 bit constant
Pot_Ten1p = 0:11;
I-::r[)t=1Z¥<9Ilt++}
{

ift b'rl_test{Pol_Ternp,7} == 1 )
oulpI.It_higl1(DAT_41D1D);else
oulput_|ow( DAT_41 U10}:

shill_lelt|j&Pol_Terrip,1 ,0):
output_high{CLK_41D1CI);
clelay_cycles(2);
outpul_|ow(C LK_41£l1D);
de|ay_cyoles(2):

l

llbata Byte Loop - 3 bit constant
Pot_Tarnp = P-ot_Outp-ul",
forIj:ic=1;:i(<9;x++jI
{

ii: bit_test(Pol_Temp.?') == 1 )
ou|put__higl1[DAT_4101 0]:else
output_l-:iw(DAT_41 010);

si1iFl_lelt{&Pot_Ten’p,1 ,0):
oul.put_high{CLK_41U1D);
de-lay_::ycles{2);
output_low{G Ll<_4101D};
delay_::ycles(2}:

oul:put_low( DAT_41 01 o};
output_high[C5_41D1O}',

}

rnainfl
{

}

while{TRUE)
{

restart_wdt{}',
delay_I'ns{1}I.'
S&rnuIated_TPS = Get_\.i'oltage{ChannelE|_ 1};
Dig'rIa|_F*ot_Control(SiI1'iulated_TPS};

l

_.iBilCRl{.DC:-i_-;I_iE _TfE;.€:i+IN(_§Lo£_’:iiir‘s. 3...-ruefvi zone:

l.lSarnple 8: Hold '|'lrne

ll Take "CoLirrt' Samples

ll Sample 8: Hold "lime
ll Use only 8 hits out of 10

ll Getlhrerage

llstart wilh CS line high
llslart with control lines low
ll
llsrnall Delay
lllllssert Chip Select

l.I"u‘aIue = DD01DD‘.]1 ('lNrle to Pom}
it Send 3 bits

l!T-esl for one or zero

llclock in Data
llsmall Delayll
ll.‘;‘-mall Delay

llSe nd 3 bits

l.lTesl for one or zero

llClocl< in Data
llsmall Delay
ll
llsmall Delay

Fl
llunassert CS line

lllulain Program Loop Begin

llReset lrlelehdog Timer

llTal(e 1 Sample

llEncl of Main Frogiarn Loop
llEnd of rnainlf]
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